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Storage of Frozen Meats, 
Poultry, Eggs, Fruits, and Vegetables 
INTRODUCTION 
Freezing of meats, poultry, eggs, fruits, and vegetables has be-
come an important method of preserving food for the farm family 
in Missouri. From figures gathered in surveys by the Agricultural 
Economics Department of the University of Missouri it is estimated 
that 40 per cent or nearly one-half million farm people in the state 
are locker patrons. Seventy per cent of the lockers in the 469 plants 
in the state are rented to farm families. These 469 plants in 1947 
handled an estimated 50 million pounds of meat, packaged and froze 
four and one-half million pounds of poultry, froze five and one-half 
million pounds of fruit and two and one-half !nillion pounds of veg-
etables. In addition these locker plants cured one and one-fourth 
million pounds of meat and smoked two million pounds of cured meat. 
The nutrition project report of the Agricultural Extension Service 
indicates that from 1947 to 1948 there was also an increase of more 
than 300 per cent in the number of home units in Missouri. 
These developments in the processing and preservation of agri-
cultural products have been of two fold benefit, first they have resulted 
in a more adequate diet from the standpoint of nutrition and palatabil-
ity and secondly they have provided an additional market outlet for 
farm products which in turn also raises the standard of living for 
the farm family. There is still much to be learned about improved 
varieties and stage of maturity of fruits and vegetables for freezing, 
and methods of preventing deterioration at various storage temper-
atures, especially with pr~longed storage. 
The experiments reported in this bulletin are conce.rned chiefly 
with the effect of temperature on the storage life of mea~s, poultry, 
This bulletin summarizes the results of a cooperative project initiated and carried out· under the direction of a committee representing the various subject matter fields of the Missouri Agricultural Experiment Station. This committee was composed of Sam B. Shirley, chairman, Ferne Bowman, J. E. Comfort, Laura Flynn, E. M. Funk, A. D. Hi&bard, Kenneth Huff, Margaret Mangel, A. E. Murneek, W. H. E. Reid, and J. C. Wooley. The committee wishes to acknowl· edge the assistance of Mariallce Cunningham, Leta Maharg, Sarah Madden, and Glennadine McKibben in making the investigation. This manuscript was prepared by D. E. Brady, G. V. Hoover, and L. N. Tucker. 
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eggs, fruits and vegetables. In addition, studies have been made on 
a number of pre-freezing treatments including packaging, blanching, 
anti-browning agents, and materials which give greater firmness to 
the frozen product. Varietal differences and stage of maturity are 
also considered for various products. 
It is known that storage temperatures have a marked effect on 
the life of the frozen product, low temperatures being desired. As 
temperatures appt·oximate zero and lower it becomes, however, increas-
ingly difficult to demonstrate differences in the product which can be 
attributed to storage temperature. There is also the practical prob-
lem of increa:;ingly higher refrigeration costs as storage temperatures 
are lowered. 
REVIEW OF LITERATURE 
Storage Temperature and Storage Period.-Tressler and Evers 
(39) * report that at o•F most foods can be stored a year with no 
marked loss in either flavor, color, texture, or nutrient content but at 
JO•F off flavors and rancidity development are noted within a rela-
tively short period of time. Results from the work of Hiner and 
Kaufman (20) and Hankins and Hiner (19) on pork indicate that 
15~ to 1S<F is not a satisfactory storage temperature when compared 
with o•F. Noble and Hardy (29) report, however, no significant 
differences in palatability in pork Join roasts stored at o•, 10•, and 
15 ' F. After a storage period of three to five months all of the pork 
roasts showed a marked decrease in palatability. 
Gortner et a/ (17) state that at 10•F the recommended length 
of storage period fot· fruits and vegetables is less than six months, 
while at O' F or lower they can be held from one harvest to the next. 
Similar resul ts have been reported by other workers (22, 18) on snap 
beans, strawberries, and peas. Woodroof and Shelor (50) found that 
!ltrawberries were in better condition after 12 months storage at 
-lO'F than after six months at 10•F. 
. Stewal"t and Lowe. (35) report that the same degree of dryness 
in chicken breast was noted after three months storage at 10•F as 
was reached after six months at o•F. Wills (43) found that the 
aroma, fla\·or, and juiciness scores of roasters stored at 10•F were 
lower than fot· roasters stored at -lO•F, the differences being highly 
significant for all storage periods (three, six, and nine months). 
Stewart et a/ (34) report that the length of storage affected the juici-
ness scores of the breast to a lesser extent than the thigh muscles. 
• see list of references beginning on page 42. 
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Van Blaircom and Morgan (41) and Sperry, Davis, and Muir (36) 
report that frozen eggs remain in excellent condition for six to 12 
months or longer. 
The following table prepared by Winter and Hustrulid (44) list 
the recommended length of storage periods for various products. 
Table !--Approximate storage Periods for Frozen Foods at oo to lOOF 
Product 
Beef, fruit juices 
Fruits, vegetables, veal, venison 
Lamb, poultry, rabbits, game birds, eggs 
Fresh pork ham, creamery butter, cheese 
Ground meat (unsalted), lean fish, cottage cheese 
Beef liver, fatty fish, slab bacon, cooked foods 
Approximate Storage 
Period in Months 
0°F 5°F 10°F 
12-15 10-12 6-8 
10-12 8-10 3-6 
8-10 6-8 3-4 
6-8 4-6 2-3 
4-6 3-4 1-2 
2-4 2-3 1-2 
Packaging Materials.-The foregoing discussion on the effect of 
storage temperature is of rather limited value unless consideration is 
given to the packaging materials used. Perhaps no one factor has as 
great an influence on the quality of the product. As pointed out by 
Brady (4), ordinary waxed locker papers are not good oxygen and 
moisture barriers, while films, foils, laminates, and wrapping materials 
of this general nature are effective in preventing drying, discolora· 
tion, off-flavors, and poor general quality. Winter ( 46, 47) states 
that aluminum foil, moisture-proof cellophane, polyethelene and plio-
film are among the best packaging materials. Similar results are 
reported by other workers (32, 28). 
Varieties of Fruits and Vegetables.-. Not all varieties or' fruits 
and vegetables are equally adaptable for freezing. The following 
varieties of peaches, apples, peas, lima beans, and snap beans, have 
been generally recommended (2, 3, 5, 6, 7, 8, 9, 10, 13, 14, 15, 27, 
30, 31, 33, 37, 39, 46, 48). Peaches-J. H. Hale, Halehaven, South 
Haven, Georgia Belle, Eclipse, Massasoit, Marigold Elberta, Oriole, 
Pacemaker, Ideal, and Fireftow. Apples-Jonathan, Greening, Bald-
win, Northern Spy, Winesap, Stark, Rome Beauty, Stayman Winesap, 
Cortland, and Wealthy. Peas--Thoma.s Laxton, Laxton's Progress, 
Alderman, Asgrow 40, Glacier, Teton, Gradus, Laxtonian, Hundred-
fold, and Little Marvel. Lima Beans-Fordhook, Baby Fordhook, 
Henderson's Bush, King of t he Garden, Burpees Bush, Fordhook 242, 
Thorogreen, U.S. 243, and U.S. 343. Green Beans-Kentucky Wonder, 
Giant Stringless Greenpod, Tendergreen, Blue Lake, Mosaic-Resistant, 
Full Measure, U. S. No. 5, Asgrow Stringless, Low's Champion, and 
Wisconsin Refugee. 
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Maturity of Fruits and Vegetables.-An important consideration 
in the selection of high quality fruits and vegetables is the stage of 
maturity. Gortner et al (17) · recommend that the period for harvest-
ing peas, corn, and certain other vegetables for freezing should be 
from two to four days earlier than the stage of maturity deemed 
best for canning. Diehl and Warner (12) report that fruits should 
be fully ripe but firm, and vegetables succulent and tender with a 
characteristic fresh taste. Masterman and Lee (27) suggest freezing 
only those fr uits and vegetables which are just at their best for eating 
fresh. Woodroof et al (49) state that peaches for freezing should 
be picked fully ripe or table-ripe which is three to five days past 
shipping stage and one to three days past canning stage. Tressler 
and Evers (39) state that when immature f1·uit is frozen and thawed 
it usually is very sour and often very bitter; furthermore, color and 
aroma are usually lacking. Fruits, however, so ripe that they are 
mushy when frozen become even more mushy when thawed. 
Anti-browning Agents.-Some fruits especially cherries, apples, 
and peaches tend to discolor or oxidize rapidly when exposed to the 
air. To retard browning of apple slices Tressler and Evers (39) sug-
gest adding 0.05 per cent ascorbic acid to the syrup-apple mixture. 
Tressler and DuBois (38) recommend t he addition of 0.2 per cent of 
ascorbic acid to sugar syrups to prevent oxidative browning of peaches, 
apples, and cherries, or the ascorbic acid may be mixed with sugar 
if desired. 
If it is necessary to hold peeled or halved f ruit for any length of 
time, Bauernfeind and Siemers (1) suggest submerging in a 1.0 per 
cent salt bath with 0.1 per cent ascorbic acid. A 2.0 per cent citr ic 
acid solution is also recommended. To prevent discoloration of peaches 
these workers found that 150 milligrams of ascorbic acid per pound 
of finished pack was effective. According to Woodroof, Shelor, Cecil, 
and Atkinson (49) ascorbic acid may be mixed with the sugar in the 
dry sugar pack, dissolved in sugar syrup, for the syrup pack, or used 
as a dip prior to packaging. 
Luther and Cragwell (26) point out that it is possible to eliminate 
the loss of ascorbic acid through the inactivation of the enzymes in 
the fruit with citric acid. Woodroof et al (49) were the first to report 
that citric acid was a good stabilizer for ascorbic acid in a frozen 
peach pack. The addition of 0.10 per cent citric acid to the 0.05 per 
cent ascorbic acid plus sugar proved an excellent supplement. 
Sweetening Agents.-Other sweetening agents have been used to 
replace part or all of the sugar in a syrup pack. Tressler and Evers 
(39) have shown that 55• Brix enzyme converted corn syrup (Sweet-
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ose) retards browning of sliced peaches more effectively than does 
sucrose syrup of similar concentration. Gortner, Erdman, and Master-
man (17) state, "Honey, corn syrup, or enzyme converted corn syrup 
have been used to replace sucrose with varying results. Honey and 
corn syrup will give a distinctive flavor to the product if they replace 
more than 25 per cent of the sucrose". Woodroof et al (49) report 
t hat after three months' storage at ooF peaches frozen with high 
conversion corn syrup were as satisfactory as t hose frozen with 50 
per cent cane syrup. 
Firming Fruits.-To assist in maintaining the desired firmness of 
frozen apples Holgate and Kertesz (21) found that adding 0.5 to 0.1 
per cent calcium chloride had a beneficial effect on maintaining the 
desired firmness. According to Esselen, Hart, and Fellers (16) the 
calcium chloride (0.05 to 0.1 per cent) treatment can be combined 
with methods used to prevent darkening in frozen sliced apples. 
Workers at the United States Department of Agriculture (40) report 
0.5 to 1.0 per cent calcium chloride to be effective in firming most 
varieties of apples. Kertesz (24, 25) further indicates that to some 
extent calcium treatment is beneficial even with high grade, firm 
apples. The calcium gives the cut surfaces a more glossly appear-
ance and helps in retent ion of color. 
Scalding Temperature for Poultry.-The temperature of water 
used to scald poultry has an important effect on the quality and gen-
eral appearance of the dressed bird. Tressler and Evers (39) report 
that prolonged scalding at high temperatures lowers t he keeping qual-
ity of poultry. Sperry, Davis, and Muir (36) suggest scalding in 
water at 140•F, while VanBiaircom and Morgan (41) suggest 128°F 
for the scalding temperature. According to Brown, Kunkle, and 
Winter (5) t he appearance of the finished carcass of a semi-scalded 
bird is better than that of a hard scalded one. 
METHODS OF PRE PARATION 
All of the products were frozen at - 10•F and stored at 10•, 00, 
and -10°F unless otherwise stated. These products were analyzed 
at various intervals up to twelve and fourteen months storage. 
Mea t and Poultry.-At the end o'f each storage period the meat 
and poultry were thawed at 34• to ss•F for 24 hours, then held at 
room temperature until the internal temperature reached 32•F. 
To insure that packaging materials were not a limiting factor in 
studying temperature differences t he meat was wrapped in moisture-
resistant cellophane, heat sealed, and over-wrapped with cellophane 
laminated to kraft, with the exception of sausage. and hamburger 
which was cellophane wrapped, heat sealed and placed into a rectan-
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gular cardboard carton. F igures 1, 2, 3, 4, and 5 illustrate the method 
used in packaging the roasts, chops, and steaks. In addition 16 
porterhouse steaks and 16 pork chops were packaged in four different 
types of paper and stored at 0°F. 
Fig. 1.- This was the first step in packaging roasts, chops and steaks. The 
cut of meat was placed in the center of the paper. 
' Fig. 2.-The two sides of the paper were brought together at the top. 
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Fig. 3.- The ends were folded over to make a lock-fold, and drawn tight 
against the meat. 
! 
I 
t/ ... 
____ ... __ 
Fig. 4.-The ends were folded to exclude the air and turned under to make 
a tighter fold. 
Fig. 5.-The wrapped meat was labeled and immediately frozen. 
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The experiment on beef was conducted over a two-year period. 
The beef consisted of retail cuts from U. S. Good Grade yearling 
steers. During t he first year t he carcasses were aged 10 days and 
the second year five days. The first year the prime rib roasts con-
~isted of three ribs while the second year they consisted of two ribs. 
There was also a difference in the thickness of porterhouse steaks. 
The first year the steaks were cut 2 inches thick and the second year 
1 inch thick. 
The prime rib roasts were cooked fat and flesh side up in an 
oven at soo•F until the internal temperature reached 136•F. The 
porterhouse steaks were broiled until the internal temperature reached 
136•F. The hamburger was shaped into 11~-inch patties, placed on a 
hot grill, and allowed to stand five minutes. The meat was then 
placed in an oven at 350°F for 15 minutes. 
Number one grade regular pork loins were chilled approximately 
48 hours. Pork loin roasts, the entire rib end, were cooked fat side 
up, in an oven at 355•F until t he internal temperature reached 183•F. 
Pork chops, one inch in thickness, were wrapped four to a package. 
They were cooked as described for pork loin roasts. Pork sausage, 
consisting of approximately three-fourth lean trimmings and one-
fourth fat trimmings, was cooked as described for hamburger. 
New Hampshire fryers, used for the experimental work were 
twelve weeks of age and weighed approximately 3 pounds each. The 
chickens were hard scalded then chilled in iced water. One group of 
t he birds were split into halves, the backbone removed, and the halves 
placed cut sides together in a moisture-resistant cellophane bag. See 
Figures 6 and 7. 'YVater was added to completely cover the chicken, 
Fig. 6.-The birds were split into halves with shears by cutting up "ooth 
sides of the back and removing the back bone. 
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Fig. 7.-The halves with the backbone removed were then ready for packag-
ing In cellophane. 
Fig. B.-Frying size pieces of chicken ready to be packed in round waxed cartons. 
the bag heat sealed and then over-wrapped with locker paper. The 
other group was cut into frying size pieces (Figure 8), packed in 
round, one quart waxed cardboard cartons, and water added up to 
% inch of the top. Also studied were the effects of hard and semi-
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scalding, packaging, and the water pack. Listed are the various 
treatments: 
1. Semi-scalded and packaged in cellophane laminated to kraft, with water added. 
2. Semi-scalded and packaged in cellophane laminated to kraft. 
3. Hard scalded and packaged in waxed locker paper. 
4. Hard scalded and packaged in cellophane laminated to kraft. 
5. Hard scalded and packaged in cellophane laminated to kraft, with water added. 
The birds were cooked in an oven at 320•F on a lightly greased 
grill until the internal temperature reached 185•F. 
Eggs.-Whole eggs, egg yolks, and egg whites were packaged in 
round, v~ pint heavily waxed cardboard cartons. All of the eggs 
were from the same flock of hens. Whole eggs and egg yolks were 
mixed with corn syrup in a ratio of 25:1 parts, respectively, by volume. 
The frozen eggs were thawed approximately ,20 hours at 34• to ss•, 
t hen held two hours at room temperature before cooking in a home 
poacher for four and one-half to five minutes. 
Fruits and Vegetables.-Fruits and vegetables were packaged in 
moisture-resistant cellophane bags, heat sealed, and placed into card-
board cartons. Before scoring for quality all of the fruit was thawed 
two to t hree hours at room temperature. 
The maturity of apples and peaches was determined by a pressure 
apparatus. Apples and peaches were stored at to•F in the first year 
study, and at to• and o•F the second year. The apples were -sliced 
into 10 to 12 pieces and peaches were sliced into six to eight pieces. 
In 1946 the apples were treated by each of the following methods: 
1. Slices were soaked in a 1.6 per cent brine solution for 45 minutes, then packed 
with dry sugar (4:1). 
2. Slices were blanched in a 50 per cent sucrose syrup at 212•F for three minutes, 
cooled in 50 per cent sucrose syrup at · 68°F for three minutes, then packed 
with dry sugar (4:1). 
3. Slices were blanched in a 50 per cent sucrose syrup plus 0.25 per cent ascorbic 
acid at 212•F for three minutes, cooled in 50 per cent scurose syrup plus 0.25 
per cent ascorbic acid at es•F for three minutes, then packed with dry sugar (1:1) . . 
4. Slices were blanched in a 50 per cen t sucrose syrup plus 0.25 per cent ascorbic 
acid and 0.5 per cent citric acid at 212•F for three minutes, cooled in 50 per 
cent sucrose syrup p lus 0.25 per cent ascorbic acid and 0.5 per cent citric acid 
at es•F for three minutes, then packed in dry sugar (4:1). 
In 1947 both hard ripe and fully ripe apples were frozen. The 
pre-freezing t reatments for these apples were as follows: 
• 1. Slices were blanched one and one-half minutes in boiling water, cooled one 
and one-half minutes in iced water, then packed with sugar (5:1). 
2. Slices were blanched one and one-half minutes in boiling water, cooled one 
and one-half minutes in iced water, then packed with sugar (5:1) plus a com-
mercial ascorbic-citric mixture (four teaspoons per pound of sugar) . 
3. Slices were soaked in a 1.6 per cent brine solution for 10 minutes and packed 
with sugar (5 :1) . 
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4. Slices were soaked in a cold 1.6 per cent brine solution for 10 minutes and packed with sugar ( 5: 1) plus a commercial ascorbic-citric mixture (four 
teaspoons per pound of sugar). 
5. Slices were soaked in cold 1.6 per cent brine solut.ion plus 1.0 per cent calcium 
chloride for 10 minutes, and packed with sugar (5:1). 
6. Slices were soaked in cold 1.6 per cent brine solution plus 1.0 per cent calcium 
chloride for 10 minutes, and packed with sugar plus a commer cial ascorbic-
citric mixture (four teaspoons per pound of sugar). 
Hard ripe apples were not treated by methods No. 5 and No. 6. 
The apples were stewed in a covered sauce pan, with six table-
spoons of water added to each pint of apples (240 grams), for 20 
minutes. 
The varieties of apples used in the two years' studies were 
Jonathan, Winesap, Rome, Wealthy, York, and Golden Delicious. 
In the first year study (1946) peaches were blanched in boiling 
water for one minutes then cooled in an iced 1.6 per cent brine solution. 
The following year (1947) the peaches were blanched 15 to 30 seconds 
in boiling water and cooled in iced water. The syrup packs for 
1946 were: 
1. 100 per cent enzyme converted corn sugar syrup at 68•F. 
2. 50 per cent sucrose syrup at 68•F. 
S. 50 per cent sucrose syrup plus 0.25 per cent ascorbic acid at 68•F. 
4. 50 per cent sucrose syrup plus 0.25 per cent ascorbic acid and 0.50 per cent 
citric acid at ss•F. 
The following year two stages of maturity were frozen-firm 
ripe and fully ripe. These peaches received the following treatments 
11fter blanching: 
1. Sliced into 50 per cent sucrose syrup. 
2. Sliced into 50 per cent sucrose syrup plus a commercial ascorbic-citric mixture (one and one-half teaspoons per cup of syrup). 
3. Sliced into cold water plus a commercial ascorbic-citric mixture (one teaspoon 
per gallon of water) for 10 minutes, then packed in 50 per cent sucrose syrup. 4. Sliced into cold water plus ascorbic-citric mixture (one teaspoon per ga11on 
of water) for ten minutes, then packed in 50 per cent sucrose syrup plus 
ascorbic-citric mixture (one and one-half teaspoons per cup syrup). 
6. Sliced into cold water plus ascorbic-citric mixture (one teaspoon per ga11on 
of water} and 1.0 per cent calcium chloride for 10 minutes, then packed in 
50 per cent sucrose syrup. 
6. Sliced into cold water plus ascorbic-citric mixture (one teaspoon per gallon 
of water) and 1.0 per cent calcium chloride for 10 minutes, then packed in 50 per cent sucrose syruf plus ascorbic-citric mixtu.re (one and one-half tea-
spoons per ~up of syrup • 
In methods No. 1 and 2 fully ripe peaches were soaked in cold 
water for 10 minutes before they were packed in syrup. The hard 
ripe peaches were not treated by methods No. 5 and No. 6. 
The varieties of peaches frozen in the two years' studies were 
Golden Jubilee, Pacemaker, Halehaven, Elberta, Belle of Georgia, 
Triogem, Eclipse, and New Day. 
In the first year study (1946) Montmorency cherries were pitted 
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and packed with dry sugar (4 :1). The following year one group of 
cherries was packed with dry sugar (4:1), another with dry sugar 
plus a commercial ascorbic-citric mixture (four teaspoons per one 
pound of sugar) and stored at 10• and o•F. 
Blakemore strawberries were cut lengthwise and packed with 
dry sugar (4 :1) for the first year study. The following year one lot 
of whole strawberries was packed with dry sugar (5:1), another with 
dry sugar plus a commercial ascorbic-citric mixture (one teaspoon per 
pound of sugar) and stored at 10• and O"F. 
Peas were graded by floating in water or sifting through a large 
wire basket to eliminate the immature ones. The peas were blanched 
in boiling water for one minute, cooled in iced water , and dry packed. 
They were cooked in a pressure sauce pan, with six tablespoons of 
water added to each pint of peas (225 grams), for 15 seconds. The 
varieties frozen were Glacier, Little Marvel, Thomas Laxton, Laxton's 
Progress, Wando, Wyola, Cody, Shasta, Early Harvest, Loyalty, Pride, 
and Perfection. 
Green beans, cut in 1 inch lengths, were blanched three minutes 
in boiling water, cooled immediately in iced water, and dry packed. 
Figures 9, 10, 11, 12, 18, 14, and 15 illustrate the steps in preparation. 
They were cooked with six tablespoons of water added to each pint 
of beans (200 grams) in an aluminum covered sauce pan for eight 
minutes. The varieties frozen were Tenaerpod, Commodore, Key-
stonian, Tendergreen, Stringless Greenpod, Kentucky Wonder, Florida 
Belle, Black Valentine, and Plentiful. 
Lima beans were graded by hands for siz·e then floated in 10 per 
cent brine solution. They were blanched in boiling water tliree and 
Fig. 9.-High quality green beans were selected for freezing. 
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Fig. 10.-The green beans were washed thoroughly before being trimmed and cut. 
Fig. 11.- The beans were cut into one inch lengths. 
one-half minutes, cooled in iced water and dry packed. The beans 
were cooked in a presure sauce pan, with six tablespoons of water 
added to each pint of beans (225 grams), for two minutes. The 
varieties frozen were Peerless, Thorogreen, U. S. 343, Fordhook, and 
Fordhook 242. 
Goldencross Bantam sweet corn was blanched eight minutes in 
the steamer (no pressure) and cooled in iced water. One lot was 
packaged on the cob, six ears to a package, and the second lot of 
corn was cut off the cob. The corn on the cob was cooked in a 
steamer for 15 minutes, and the cut corn was cooked in a pressure 
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sauce pan, with six tablespoons of water added to each pint of corn 
(200 grams), for three minutes. 
Aoda soybeans, in the pods, were blanched for five minutes in 
boiling water and cooled in running water. The shelled beans were 
graded for maturity by floating in a 10 per cent brine solution then 
Fig. 12.- Blanching was done in a steam jacketed kettle. 
Fig. 13.-After blanching the beans were cooled immediately in iced water. 
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dry packed. They were cooked in a pressure sauce pan for two 
minutes, with six tablespoons of water added to each pint of beans 
(225 grams), for two minutes. 
Fig. 14.-The beans were packaged and weighed in moisture resistant cello-
phane bags. 
Fig. 15.-The bags were heat-sealed and immediately frozen. 
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EXPERThiENTAL 
A score card with a range of zero to five points was used in 
judging all of the samples. A score of five was very desirable, four 
was desirable, t hree was acceptable, two was slightly undesirable, 
one was undesirable, and zero was inedible. The palatability com-
mittee, consisting of three to five persons, were staff members from 
the various departments in the College of Agriculture. Meat and 
poultry were scored on appearance, flavor of fat, flavor of lean, 
tenderness, and juiciness; eggs on aroma, color, flavor, and tender-
ness; and fruits and vegetables on aroma, color, appearance, texture, 
and flavor. The scores for each factor were averaged separately. 
The results of the palatability tests for all the products are given in 
Tables IA to S2A in the appendix. 
Effect of Storage Temperature and Storage Pe.riod 
on the Quality of Frozen Foods 
All meats declined in quality during storage. The fat showed 
the greatest deterioration and was rated as unacceptable by the end 
of the 12 month storage period, except for the pork loin roasts. 
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Fig. 17.-Effect of storage temperature on aroma of pork chops. 
pork chops as the length of storage period increased. It was noted 
that the aroma and flavor of fat from the pork chops were undesir-
able after nine months storage and that the Jean was excessively dry. 
The flavor of fat and aroma from the porterhouse steaks were 
slightly undesirable after nine months storage, while the flavor of 
lean, tenderness, and juiciness were still rated desirable at the end 
of the 12 months storage. 
The greatest decline in palatability during the initial three months 
storage period was found in sausage and hamburger. The aroma of 
hamburger and sausage was considered undesirable after six months 
storage. and the other factors were scored much lower in quality than 
the freshly ground meat. Note Table 1A of the Appendix for the 
palatability score. 
Only slight differences were observed in the palatability of pork 
Join roasts s tored at 10•, o•, and -1o•F (Figure 16). The flavor 
of fat and aroma of pork chops (Figures 17 and 18) and the flavor 
of lean and aroma of porterhouse steaks (Figures 19 and 20) were, 
however, less desirable at 10"F than at o• or -10•F. 
Neither temperature nor length of storage period were major 
factors affecting shrinkage. The differences between cuts were espe.. 
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Fig. 18.-Etl'eet of storage temperature on flavor of f a t of pork chops. 
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Fig. 19.-Effect of storage temperature on flavor of lea.n of porterhouse steaks. 
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Fig. 20.-Eft'eet of storage temperature on aroma of porterhouse steaks. 
Table 2--Average Precentage Shrinkage• on Meats stored at 
100, oo, and -100F 
Kind of meat 100F OOF -100F 
stor:lg!! stot:a.g4! stora~~:e 
per cent per cent per cent 
Sausage 4.83 4.06 4.57 
Hamburger 4.38 3.72 3.80 
Pork Chops 4.90 4.52 3.95 
Pork Loin Roasts 0.60 0.77 0.58 
Porterhouse steaks 2.37 2.29 2.39 
Rib Roasts 1 15 0.92 0.81 
• Total evaporation and drip loss from meats packaged 1n moisture-
resistant cellophane and over-wrapped with cellophane laminated to 
kraft. Values are the averages of meat removed each month up to 12 
months. 
cially noticeable (Table 2). The large thick cuts such as pork loin 
roasts and beef rib roast shrank very little even after 12 months 
storage. Porterhouse steaks had a moderate shrinkage and the 
shrinkage on pork chops, hamburger, and sausage was much greater. 
No significant differences were observed between storage at O"F 
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and -10•F in the palatability scores of chicken thighs and breasts 
(Figure 21). There was some indication that 10•F was less desirable 
t han o• and -10•F, but these differences were small, so as to be of 
little impor tance for the shorter storage periods. . 
No differences were found in the quality of egg yolks, egg whites, 
and whole eggs stored at 10•, o•, and -lO•F. As shown in Table 7A 
of the appendix all of the eggs were judged acceptable even after 12 
months storage. 
No significant differences were found in the color, flavor, and 
texture of apples and peaches stored at 10• and o•F, although o•F 
storage was rated slightly superior, (Figures 22 and 23). The color, 
flavor, and texture of cherries were, however, affected by storage 
PALATABILITY SCORE 
Very BREAST 
Desirable 
Desirable 
Acceptable 
SUchtly 
Undesirable 
Undesirable 
lnedlblo 
Very 
Doslrable 
Desirable 
Acceptable 
SllcJ!tly 
Unde slrable 
Undesirable 
lnecllble 
. I0°F. 
IDIID 00 F. 
fiiil- tOOF. 
PALATABILITY SCORE 
Juiciness Tenderneat 
Fig. 21.- Etfeet ot storage temper a ture on the quality of eut·UP fryers. 
(Average palatability score for the 3, 6, 9, 12, and 14 months storage periods.) 
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PALATABILITY 
SCORE 
Very 
Desirable 
Color Texture Flavor 
Desirable 
Acceptable 
Slightly 
Undesirable 
Undesirable 
Inedible 
• 10°F. 
!IIII1 0° F, 
Fig. 22~Effect of storage temperature on color, flavor and texture of five 
varieties of peaches. (Average score for 8 and 6 months storage.) 
PALATABILITY 
SCORE 
Very 
Desirable 
Desirable 
Acceptable 
Slightly 
Undesirable 1---
Undesirable 1---
Inedible 
Color Texture Flavor 
Fig. 23.- Effect of storage temperature on color, texture, and flavor of four 
varieties of apples. (Average score for 3 and 6 months storage.) 
temperature (Figure 24), the lower temperature being more desirable. 
Strawberries stored at l0°F were scored slightly lower in flavor than 
those stored at oo and - l0°F (Figure 25), otherwise no differences 
were apparent. In general all the fruits were acceptable after 12 
months storage. 
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PALATABIUTY 
SCORE 
Very 
Desirable 
Desirable 
Acceptable 
Slightly 
Undesirable 1---
Undesirable 1------
Inedible 
Color 
. 10° F. 
ITIID 0° F. 
BH -10°F. 
Texture Flavor 
Fig. 24.-Effeet of stor age temperature on color, text ure, and flavor of 
cherries. (Average palatability scores for 3, 6, 9, and 12 months storage.) 
PALATABILITY 
SCORE 
Very 
Desirable 
Desirable 
Acceptable 
Slightly 
Undesirable 
Undesirable 
Inedible 
Color 
. 10°F. 
IIIIl oo F. 
EM -JOOF. 
Texture Flavor 
Fisr. 25.-Effeet of storage temperature on color, textu.re, and flavor of straw-
berries. (Average palatability scores for 3, 6, 9, and 12 months storage.) 
Very 
Desirable 
Desirable 
Acceptable 
Slightly 
Undesirable 
Undesirable 
Inedible 
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Flavor 
. !0°F. 
IIIID oo F. 
Mil!-t0°F. 
Texture Color 
Fig. 26.-Efl'ect of storage temperature on flavor, texture, and color for two 
varieties of green beans. (Average palatability scores for 3, G, 9, and 12 months 
~tora&'e.) 
Very 
Desirable 
FJ.avor 
Desirable 
Acceptable 
Slightly 
Undesirable 1---
Undesirable 1---
Inedible 
. !Oo.F . 
IIIDJ 0°F. 
l~:!;:j -10° F. 
Texture 
. . 
Color 
Fig. 27.-Effeet of storage temperature on flavor, texture, and color of SOY· 
beans. {Average palatability scores for 3, G, 9, and 12 months storage.) 
There was a definite tendency on the part of the palatability com-
mittee to rate those vegetables stored at o• and -IO•F higher than 
those \vhich were stored at 10•F. This tendency is shown in Figures 
26, 27, 28, 29, 30 and 31 for peas, green beans, lima beans, soy beans, 
26 MISSOURI AGRICULTURAL EXPERIMENT STATION 
PALATABILITY 
SCORE 
Very 
Desirable 
Desirable 
Acceptab le 
Slightly 
Undesirable 
Undesirable 
Inedible 
Flavor 
- !Oo.F. 
ITIIIJ ooF. 
l1mJ -l0°F. 
Texture Color 
Fig. 28.- Effect of stot·age temperature on llavor, texture, and color of cut 
corn. (Average pala tability scores for 3, 6, 9, and 12 months storage.) 
Very 
Desirable 
Desirable 
Acceptable 
Slightly 
Undesirable 
Undesirable 
Inedible 
Flavor 
. 10°F. 
[IIJ} 0° F . 
• - l ·0°F. 
Texture Color 
Fig. 29.- Effect of storage temperat ure on flavor, texture, and color of corn 
<>n the cob. ( ..\. verage palatability scores for 3, 6, 9, and 12 months storage.) 
corn on the cob, and cut corn. As will be noted in Tables 8A, lOA, 
12A, 13A, and 15A of the appendix the scores for all the vegetables 
were on an average desirable after 12 months' storage a t oo and 
- lO: F . 
PALATABILITY 
SCORE 
Very 
Desirable 
Desirable 
Acceptable 
Slightly 
Undesir able 
Undesirable 
I nedible 
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Flavor Texture Color 
Fig. 30.-Effect of storage temperature on ftavor, texture, and color for two 
varieties of peas. (Average palatability scores for 3, 6, 9, and 12 months 
storage.) 
PALATABILITY 
SCORE 
Very 
Desirable 
Desirable 
Acceptable 
Slightly 
Undesirable 
Flavor 
Undesirable 1----
Inedible 
. 10°F . 
rnro oo F. 
fTim-r0°F. 
Texture Color 
Fig. 31.- Effect of storage temperature on ftavor, texture, and color of lima 
beans. (Average palatability scores for 3, 6, 9, and 12 months storage.) 
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Effect of Packaging on Quality of Frozen Food 
The palatability scores of the porterhouse steaks and pork chops 
packaged in good oxygen-vapor-barriers (i.e. cellophane laminated to 
kraft and glassine laminated to kraft) were superior to those packaged 
Dulrabte 
rlavor 
of P&t 
• Water• proof butcher's pape:r. 
~ Wu:•d locker paper. 
P'bvor 
., ...... 
Te.odern.eu JulciMu 
ell Olaulll• l&minated to kra.h . 
(!J]D C.eUophane tamlna\ed to Jcra.tt , 
Fig. 82.- Comparison of the effect of packaging on quality of pork cho: s 
a!ter 12 months storage at o•F. 
Table 3--Average Percentage Evaporation Fl'om Porterhouse steaks 
Stored at 0°F for 3, 6, 9, and 12 Months 
Packaging 3 months 6 months 9 months 12 mon ths 
per cent per cent per cent per cent 
Cellophane 
laminated to 0.00 0.00 0.00 0.00 
kraft 
Glassine 
laminated to 0. 00 0.00 0. 00 0.00 
kraft 
Waxed locker 
paper 1.50 2.70 3.50 3.80 
Water-proof 
butcher's 1.80 3.30 6.70 8.10 
paper 
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in materials that were poor oxygen-vapor-barriers (i.e. waxed locker 
paper and water-proof butcher's paper). As noted in Figures 82 and 
ss; differences were observed in aroma, flavor of fat, flavor of lean, 
and juiciness. In Table 3 the evaporation losses of porterhouse steaks 
are shown for the various packaging materials for the three, six, nine, . 
and 12 months intervals. 
~twill be noted that high quality is related to low evaporation loss. 
PALATABlUTY 
SCORE 
Vo~ r--------------------------------------------------, DealrabJe 
Aroma Flavor 
of Fat 
Otatrable I---, 
Jntdlble 
e Wbt4 locker pa.per. 
• Water-proof bl.neM:r'a paper, 
Flavor 
or Lean 
Tenderoess 
1m Olaulne Laminated to 'krait . 
[[liD Ce~nelamlr.a~d to llntt . . 
Fig. 33~Comparison of the etfec:t of packaging on quality of porterhouse 
steaks after 12 months storage at o•F. 
As shown in Tables 4A and 5A of the appendix there appears to 
be a greater change in quality of cut-up fryers packed in waxed 
cartons, than those broiler split and wrapped in cellophane. These 
differences were more noticeable at 10•F than at o•F and -lO•F. 
The effect of the different methods of scalding as well as packag-
ing on the characteristics of the breast and thighs are shown in 
Figure 34. No one treatment was shown to be consistently superior 
for all characteristics. On an average the better packaging materials 
resulted in a more desirable product. 
30 
Very 
Desirable 
. Desirable 
Acceptable 
Slightly 
Undesirable 
Undesirable 
Inedible 
Very 
Desirable 
Desirable 
Accept.ablf' 
Slightly 
Undesirable 
Undesirable 
Inedible 
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PALATABILITY SCORE 
BREAST 
PALATABILITY SCORE 
THIGH 
- Semi-scald +water, wrapped in cellophane: paper. 
EBaSemi·scald, well drained, wrapped in cellophane paper. 
~Hard scald, well drained, wrapped in waxed locker paper. 
0Hard scald . we ll drained, wrapped in cellophane paper. 
f(llJIHard scald, +water, wrapped in cellophane paper. 
Fig. 34.- Comparison of loss in quality due to packaging and pre-freezing 
treatment of fryers after 12 months storage at 10•F. 
Effect of Variety on Quality of Fruits and Vegetables 
The palatability rating for the varieties of apples and peaches 
are presented in Tables 4 and 5. It will be noted that some varieties 
are better adapted to freezing than · others. The ratings for the 
variet ies of peas, green beans, and lima beans that were frozen in 
this study are given in Tables 6, 7, and 8. A score of 100 per cent 
is very desirable, 80 per cent is desirable, 60 per cent is acceptable, 
40 per cent is slightly undesirable, 20 per cent is undesirable, and 0 
is inedible. 
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Table 4--Average Percentage Scores of Varieties of Peaches Stored 
3, 6, and 12 months at 10°F In 1946 
Over-all 
Varletv 
Appear-
Ratlnll! Aroma Color ance Texture 
1 Belle of Georgia 85 95 83 80 
2 Hale haven 8 5 90 78 72 
3 Trlogem 92 97 96 65 
4 Eclipse 80 93 83 68 5 • Pacemaker 82 67 79 72 
6 Elber ta 77 85 81 69 7 *New Day 77 87 83 69 8 • Golden Jubilee 77 78 75 60 
• Frozen in 1947 
Table 5--Aver age Percentage Scores of Varieties of Apples Stored 
3, 6, and 12 months at l oop In 1946 
Over-all Appear-
Ratlnll! Varietv Aroma Color ance Texture 
1 Jonathan 74 88 86 76 
2 Wlnosap 78 82 80 76 
3 Golden Delicious 78 78 76 74 
4 York 76 68 70 68 
5 Wealthy 72 62 68 68 
6 • Rome 72 48 52 56 
• Frozen In 1947 
Over-all 
Rating 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Table 6--Average Percentage Scores of Varieties of Peas Stored 
3, 6, and 12 Months at 0°F In 1946 
Appear -
Varletv Aroma Color ance Texture 
Glacier 80 86 78 70 
Little Marvel 75 83 83 70 
Thomas Laxton 80 80 74 71 
Laxton's Progress 73 93 85 70 
Wando 71 86 80 63 
Wyola 73 83 82 69 
Cody 72 81 73 68 
Shasta 74 78 74 63 
Early Harvest 76 50 50 58 
Loyalty 72 51 50 61 
Pride 69 51 50 53 
Perfection 53 30 32 47 
81 
Flavor 
87 
78 
74 
78 
74 
70 
69 
61 
Flavor 
80 
78 
76 
70 
64 
52 
Flavor 
75 
71 
72 
66 
70 
64 
62 
58 
70 
58 
55 
38 
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Table 7 --Average Percentage Scores of Varieties of Green Beans Stored 
3, 6, and 12 Months at ooF in 1946 
Over-all Appear-
Rating Varletv Aroma Color ance Texture Flavor 
1 
2 
3 
4 
5 
6 
7 
8 
9 
Tender pod 80 96 88 84 
Commodore 86 94 83 70 
Keystonian 80 77 77 85 
Tender green 82 78 76 77 
Stringless Greenpod 75 78 70 61 
Kentucky Wonder 77 81 78 62 
Florida Belle 74 75 75 57 
Black Valentine 73 83 84 41 
Plentiful 68 79 70 36 
Table 8--Average Percentage Scores of Varieties of Lima Beans Stored 
3, 6, and 12 Months at ooF in 1946 
Over-all Appear-
78 
81 
76 
79 
76 
73 
74 
60 
51 
Rating Variety Aroma Color ance Texture Flavor 
1 Peerless 73 68 64 76 72 
2 Thorogreen 72 68 72 72 69 
3 Fordhook 71 67 66 67 67 
4 Fordhook 242 71 66 63 67 64 
5 u.s. 343 70 63 62 66 66 
Effect of Various Pre-freezing Treatments of Fruits 
In considering the average scores for six varieties of peaches 
those packed in enzyme converted corn sugar syrup were found to be 
somewhat inferior to those packed in 50 per cent sucrose syrup 
(Figure 35). The addition of 0.25 per cent ascorbic acid to t he sucrose 
syrup made a marked improvement in the acceptability of the peaches. 
The addition of 0.50 per cent citric acid to the ascorbic-cane sugar 
syrup was only slightly advantageous. In another study a definite 
improvement in the color of the peaches was found with the addition 
of a commercial ascorbic-citric mixture to the 50 per cent sucrose 
8yrup (Figures 36 and 37). Slicing the peaches into cold water con· 
taining the commerial ascorbic-citric acid mixture was of little benefit 
in preventing browning. 
Little difference was found in the texture and flavor of firm ripe 
and fully ripe peaches. Note figures 36 and 37. The addition of 
calcium chloride to the fully ripe peaches showed but little effect in 
improving the texture. That there was not a greater effect may be 
attributed to the rather low pressure test values for t he firm peaches 
shown in Table 9. 
Apples blanched and cooled in sucrose syrup were superior to 
Slightly 
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PALATABILITY 
SCORE 
33 
Inedible Undesirable Undesirable Ace 
Very 
Desirable Desirable 
- Enzyme converted corn sugar syrup. 
mmmml 50% sucrose syrup. 
m 50% sucrose syrup + ascorbic acid. 
§ 50% sucrose syrup +ascorbic and citric acids. 
Fig. 35.-The effect of the syrup pack on the quality of peaches stored at 
to•F. (Average palatability scores for 8, 6, and 12 months storage.) 
Very 
Desirable 
Desirable 
Acceptable 
Slightly 
Undesirable 
Undesirable 
Inedible 
• 
• 
Color Texture Flavor 
Soaked in cold water. packed in SO% 
sucrose syrup. 
Soaked in cold water + commercial 
ascorbic-citric mixture, packed in 
50'o sucrose syrup. 
Soaked in cold water, packed in 50o/o 
sucrose syrup + commercial 
ascorbic-citric mixture. 
~Soaked in cold water+ commereial 
ascorbic-citric mixture, packed in 
50% sucrose syrup +commercial 
ascorbic-citric mixture. 
~Soaked in cold water + commercial 
~ ascorbic - c:it.ric mixture + CaC12. 
packed in 50% sucrose syrup . 
fmj!lf~ Soaked in cold water + commercial 
···· ··· ascorbic -citric mixture + CaC12. 
packed in 50% sucrose syrup + 
commercial ascorbic-citric mixture. 
Fig. 36.- The effect of pre-freezing treatment on color, ·fiavor, and texture 
of fully ripe peaches stored at to•F. (Average palatability scores for 3, 6, and 
12 months storage.) 
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PALATABILITY 
SCORE 
Very 
Desirable 
Desirable 
Acceptable 
Slightly 
Undesirable 
Undesirable 
Inedib le 
Flavor 
• Packed in 50% Sucrose syrup. 
Texture 
[!]]]] Pttcked in SOcto sucrose syrup+ commercial ascorb\c -c::itric mixture. 
rnmmrl Soaked in cold water + con .. mercial ascorbic - citric mixture, ~ packed in 500/o sucrose syrup. m Soaked in cold water T commercial ascorbic- citric mixture, 
packed in 50% sucrose syrup + commercial ascorbic-citric 
Fig. 37.-The effect of pre-freezing treatments on color, flavor, texture of five 
varieties of hard ripe peaches stored at l0°F. (Average palatability scores for 3, 
6, and 12 months storage.) 
Table 9--Pressure Tests of Peaches Rated Firm and 
Fully Ripe 
Fully 
Var iety Firm Ripe 
pounds pounds 
Golden Jubilee 1.48 
Halehaven 3.30 2.40 
Elberta 3.26 2.29 
Belle of Georgia 3.20 2.10 
New Day 3.05 
Pacemaker 3.40 2.23 
those.sliced into brine solution. This was especially noted in the case 
of color and flavor (Figure 38). The addition of ascorbic and citric 
acids to the syrup gave slightly higher scores than the sucrose syrup 
alone. In the next year's study, soaking the apple slices in cold brine 
solution and packing in dry sugar plus a commercial ascorbic-citric 
mixture was the most effective in preventing browning of the apple 
slices. See Figures 39 and 40. Calcium chloride was found to have 
no effect in fuming the texture of those apples graded fully ripe 
PALATABIUTY 
SCORE 
Very 
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peairable 
Oeoirable 
Average ot 
Total Score 
Color Flavor 
Acceptable 
Sll&htly 
Undeairable · 
Undedrable 
Inedible 
-------
Soaked In brine. 
Blanched in 5~ sucrose syrup. cooled in 50% suct>ose syrup. 
Blanched In 50% sucrose syrup + ascorbic acid, cooled In 50% aucrose 
syrup + ascorbic: acid, 
Blanched in 51)1. sucrose syrup + ascorbic and citric acids. cooled 
in 50'/e sucrose syrup +ascorbic and citric acids. 
Fig. 38.-The effect of pre-freezing treatments on apples stored at 10•F. 
(Average palatability scores for 3, 6, and 12 months.) 
PALATABILITY 
SCORE 
Very 
Desirable 
Desirable 
Acceptable 
Slightly 
Undesirable 
Undesirable 
Inedlbie 
Color Texture 
• Soaked in cold brine--Packed In Sligar. 
f$1 Packed In s11car. 
Flavor 
~ Packed In s11gar +commercial ascorbic-citric mixtllre. mm Soaked In cold brine--Packed In Sligar +commercial ascorbic-
citric mi.xture. 
Fig. 39.-The effect of pre-freezing treatment on color, text11re, and flavor of 
firm ripe apples stored at 10• F. (Average palatability scores for 8, 6, and 
12 months.) 
(Figure 40) . This, however, was not unexpected since the judges 
were unable to differentiate in the texture of the hard ripe and fully 
ripe apples. Pressure tests for the apples are shown in Table 10. 
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Table 10--Pressure Tests of Apples Rated Hard Ripe 
and Fully Ripe 
Variety 
Winesap 
Rome 
Wea lthy 
Golden Jubilee 
Jonathan 
PALATABILITY 
SCORE 
Very 
Des irable 
Hard Ripe Fully Ripe 
pounds pounds 
18. 5 16.2 
20.3 17.3 
12.0 
15.8 12.8 
16. 0 13.0 
Color Textur e Flavor 
· Desirable 
Acceptable 
Slightly 
Undesirable 
Undesi rable 
Inedible 
• Soaked in cold brine- - Packed in 
sugar. 
M'&ll Packed in sugar. 
~Packed i rr sugar + commercial 
ascorbic-citric mixture. 
[llil] Soaked in cold brine--Packe d in 
sugar + commercia l ascorbic-citric 
mixture. 
I!E!fl9 Soaked in cold brine+ CaClz - -
Packed in sugar. 
~Soaked in cold brine + CaCl2 - -
Packed in sugar + commercial 
ascorbic -citric mixture. 
Fig. 40.-The effect of pre-freezing treatment on color, texture, and ftavor of 
fully ripe apples stored at 10• F. (Aver age palatability scores for 3, 6, and 12 
months.) 
The low average color scores for all the varieties of apples are in 
a major part due to the dark centers. This in turn was apparently 
caused by improper blanching. See Figure 41. 
The color of cherries was improved with the addition of the 
commercial a scorbic-citric acid mixture to the dry sugar pack (Figure 
·12) , although it had no effect in improving the color of strawberries 
(Figure 43) . 
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' 
Fig. 41.- The dark centers of the apples were apparently caused by improper 
blanching. 
PALATABILITY 
SCORE 
Very 
Desirable 
Desirable 
Acceptable 
i 
Color Flavor 
Slightly 
Undesirable 1-----
Undesirable 1- ---
Inedible 
• 
• 
Sugar 
Sugar +commercial ascorbic-citric 
mixture. 
Fig. 42.- The effect of ascorbic-citric mixture on color and flavor of cherries 
~tored at O"F. (Average palatability scores for 3, 6, ana 12 months.) 
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PALATABILITY 
SCORE 
Very 
Desirable 
Desirable 
Acceptable 
Slightly 
Undesirable!-----
Undesirable!-----
Inedible 
Color 
. Sugar. 
Flavor 
!@~~Sugar +ascorbic-citric mixture . 
Fig. 43.-The effect of ascorbic-citric mixture on the color and flavor o! 
strawberries stored at o• F. (Average palatability scores for 3, 6, and 12 months.) 
DIS CUSSION 
In general the effect of temperature on the quality of the frozen 
meat was minimized due to the excellence of the packaging materials 
and methods used. Of interest in this connection is t he work of Noble 
and Hardy (29) on pork, where a marked decrease in palatability 
scores was shown after three to five months storage. Considerable 
question arises here as to the efficiency of the packaging material 
used, although other factors may be involved. In the experiment 
reported here, there was a decrease in the quality as the storage 
period progressed, nevertheless on an average, the products were ac-
ceptable even after twelve months storage except for hamburger and 
sau~age. It should be kept in mind that a product scored acceptable 
is very low in quality when compared to the fresh product and is not 
a desirable product. 
Gortner, Erdman, and Masterman (17) point out that at 10"F 
the length of storage period recommended for fruits and vegetable~ 
is less than six months. In this study apples, peaches, strawberries, 
cherries, green beans, and peas were considered acceptable in all re-
spects after 12 months storage at 10"F. Corn on the cob, cut corn, 
lima beans, and soybeans were rated between acceptable and slightly 
undesirable. 
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As reported by other workers (17, 18, 22, and 50) the lower 
storage temperatures, (0" and -10"F) were found to be more desir-
able for f ruits and vegetables. The color, flavor, and texture of 
cherries were rated higher when stored at o• or -1o•F, than at 10•F. 
Likewise strawberries were found to have a superior flavor stored at 
o• or -10°F when compared with 10•F. Significant differences were 
not, however, observed in t he color, flavor, and texture of apples and 
peaches stored at 10• and o•F. In the case of vegetables there was a 
definite tendency to score those stored at o• and -10•F higher than 
those stored at 10•F. 
The work on poultry is in agreement with that of Stewart and 
Lowe (35) in that 10•F is less desirable than o• and - 10•F for the 
longer storage periods. The results on frozen egg whites, egg yolks, 
and whole eggs show that they were in excellent condition after 12 
months storage at all temperatures used, which is in general agree-
ment VanBlaircom and Morgan (41) and Sperry, Davis, and Muir (36). 
The importance of packaging cannot be over-estimated as has 
been pointed out by many research workers. Ordinary waxed locker 
papers are not considered good oxygen-moisture barriers. When in-
ferior packaging methods or materials are used, poor quality results, 
especially after prolonged storage. The evaporation losses for porter-
house steaks shown in Table 3 are in general agreement with the 
palatability resu:ts shown in Figure 33. Improved packaging in the 
case of poultry, even when the poultry was heavily glazed, resulted in 
maintenance of higher quality especially at the higher temperature. 
Good packaging had a marked tendency to mask the undesirable 
effects of hard scalding treatments, and hence may be considered 
more important in retaining the quality than the scalding treatment. 
That all variet ies of f ruits and vegetables are not equally adapted 
to freezing has been shown by work at a large number of experiment 
stations. The work on varieties reported here is very much in agree-
ment with the work of others. Many. of t he varieties that are com-
monly grown do not lend themselves to freezing as well as others. For 
example, the Elberta peach was inferior to the Belle of Georgia and 
Halehaven varieties. In the case of apples, Jonathan, Winesap, and 
Golden Delicious varieties were superior to Wealthy and Rome vari-
eties. The best varieties of peas and green beans were as follows: 
Peas-Glacier, Little Marvel, Thomas Laxton, and Laxton's Progress; 
Green Beans-Tenderpod, Commodore, Keystonian, and Tendergreen. 
Little or no difference was noted between the five varieties of lima 
beans frozen. 
That the palatability committee was unable to differentiate be-
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tween texture and flavor of peaches considered firm ripe and fully 
ripe at the time of freezing may be attributed to the small differences 
in firmness that actually existed. It is not surprising then that cal-
cium chloride was ineffective in firming the texture of the peaches 
considered fully ripe. 
Ascorbic acid and a commercial ascorbic-citric acid mixture were 
found to be effective in preventing browning of both apples and peaches 
when added to sugar or syrup. Very little advantage was noted in -
slicing peaches into water containing ascorbic-citric acid mixture. The 
ascorbic-citric acid mixture was also ac;lvantageous in preventing color 
changes in cherries, but not necessary in maintaining the color in 
strawberries. 
Enzyme converted corn syrup was not found to be superior to 
sucrose syrup and was markedly inferior to sucrose syrup to which 
ascorbic acid or ascorbic-citric acid mixture had been added. In gen-
eral the results secured from the use of enzyme converted corn syrup 
were not as satisfactory as those which have been reported by Tressler 
and Evers (39) and Woodroof et al (49). 
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SUMMARY 
The results of the experimental work carried on at the Missouri 
Agricultural Experiment Station on freezing meat, poultry, eggs, 
fruits, and vegetables may be summarized as follows: 
1. The general tendency was for a lowering of quality with pro-
longed storage. Most of the products were acceptable after 12 months 
storage although they were lower in quality when compared to the 
fresh product. Hamburger and sausage were not acceptable after six 
months storage. A product scored acceptable is very low in quality 
when compared to the fresh product and is not a desirable product. 
2. Superior packaging materials and methods minimized the 
effects of the length of the storage period and the storage temper-
ature. 
3. No consistent difference was found between 0°F and - l0°F 
storage. When comparing 0°F storage with l0°F some differences 
were found in the flavor of lean in porterhouse steaks and flavor of 
fat in pork chops, favoring 0°F. The ooF storage was also found to be 
slightly superior to l0°F for poultry, cherries, strawberries, and all 
vegetables. No highly significant differences could, however, be dem-
onstrated for apples, peaches, and eggs. 
4. Certain varieties of fruits and vegetables were more adapted 
to freezing than others. Many of the varieties grown in Missouri are 
good freezing varieties. 
5. No significant differences were noted in the quality of the firm 
ripe and fully ripe fruits that were frozen. Calcium chloride had no 
beneficial effect on the texture and appearance of the apples and 
peaches used in this study. 
6: Ascorbic acid and ascorbic-citric acid· mixture were very bene-
ficial in preventing browning of apples, peaches, and cherries. Enzyme 
converted corn syrup was found to have no advantage over 50 per 
cent sucrose syrup in the freezing of fruits. 
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APPENDIX 
EXPERIME;NTAL DATA 
Table !A--Average Palatabtllty Scores for Meat Stored at 
too, oo, and -lOoF ln 1946 and 1947 
Storage Storage Flavor Flavor Tender -
Period Temperature Aroma Fat Lean ness 
OF 
~rub~ 
Fresh --- 4.71 5.00 4.83 4.83 
Just Frozen --- 4.58 4.75 4.10 4.12 
6 months 10 4.62 3.75 4.50 4.06 
9 months 10 4.50 3.83 4.16 4.00 
12 months 10 3.66 2.79 3.79 3. 96 
14 months 10 2.75 1.79 2.79 3.79 
6 months 0 4.37 4.33 4.29 4.37 
9 months 0 4.33 4.00 4.33 4.00 
12 months 0 3.50 2.66 3.66 3.88 
14 months 0 2.55 1.96 3.08 3.50 
6 months -10 4.16 4.00 4.50 4.16 
9 months -10 4.16 3.66 4.16 3.58 
12 months -10 3.50 2.83 3.83 3.83 
14 months - 10 3.54 2.83 3.16 3 .54 
Hamburger 
Fresh --- 3.91 ---- 3.91 3.91 
Just Frozen --- 3.87 -·-- 4.08 3.70 
3 months 10 3.62 ---- 3.33 4. 00 
6 months 10 2.66 ---- 3.00 3 .54 
9 months 10 3.05 ---- 1.90 3.00 
12 months 10 1.30 ---- 1.68 2.83 
3 months 0 3.12 ---- 3.83 4.04 
6 months 0 2.91 
----
2.50 3.41 
9 months 0 2.90 ---- 3.30 3.15 
12 months 0 2. 25 ---- 2.50 2. 96 
3 months -10 3.62 
----
3.66 4.00 
6 months -10 2.66 ---- 3.08 3.37 
9 months -10 3.00 ---- 3.15 3.35 
12 months ·-10 1.79 ---- 1.91 2. 96 
Porterhouse~ 
Fresh 
---
4.75 4.45 4.83 4.83 
Just Frozen 
---
4.87 4.53 4.70 4.83 
6 months 10 4.04 4.08 4.37 4.50 
9 months 10 4.00 4.16 4.83 4.50 
12 months 10 3.21 2.54 3.50 4.33 
14 months 10 2.71 2.91 2.50 3.74 
6 months 0 4.66 4.83 4 .50 4.00 
9 months 0 4.41 4.66 4.66 4.66 
12 months 0 3.33 2.83 3.16 3.74 
14 months 0 2.50 2.62 2.83 3.46 
6 months -10 3.87 3.29 4.37 3.44 
9 months -10 4.25 4.41 4.53 4.25 
12 months -10 3.49 3.33 4.00 4.12 
14 months -10 2.75 2.50 3.00 3. 71 
Juici-
ness 
4.33 
3.87 
4.21 
3.58 
3.71 
3.54 
4.25 
3.75 
3.88 
3.58 
4.16 
3.33 
4.00 
3.58 
3. 62 
3.45 
2.71 
2.58 
2.05 
2.00 
2.91 
2.58 
2.90 
1.83 
3.00 
2.96 
2.90 
1.83 
4.37 
3.83 
4.41 
4.33 
3.83 
3.58 
4.12 
4.50 
4.00 
3.41 
4.25 
4. 00 
4. 00 
3.54 
Storage 
Period 
~Chops 
Fresh 
Just Frozen 
3 months 
6 months 
9 months 
12 months 
3 months 
6 months 
9 months 
12 months 
3 months 
6 months 
9 months 
12 months 
Sausage 
Fresh 
Just Frozen 
3 months 
6 months 
9 months 
12 months 
3 months 
6 months 
9 months 
12 months 
3 months 
6 months 
9 months 
12 months 
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Table !A--Average Palatability Scores for Meat Stored at 
10°, 0°, and -10°F in 1946 and 1947 <Cont'd) 
Storage Flavor Flavor Tender-
Temoerature Aroma Fat Lean ness 
OF 
---
4.75 4.87 4.58 4.50 
---
4.75 4.75 4.45 4.12 
10 4.63 4.43 4.53 3.73 
10 4.02 3.77 4.35 4.05 
10 3.00 2.35 3.28 3.32 
10 2.00 1.25 2.91 2.66 
0 4.63 4.40 4.63 3.50 
0 3.32 3.55 3.97 3.55 
0 3.32 3.35 4.14 3.68 
0 3.32 2.16 3.08 3.00 
-10 4.53 4.40 4.63 3.80 
-10 3.97 4.00 4.32 4.20 
-10 3.46 2.96 3.64 3.53 
-10 2.7'5 3.25 3.00 2.83 
---
4.56 
----
4.73 4.56 
---
4.46 ---- 4.66 4.56 
10 4.25 
----
4.25 4.87 
10 2.62 
----
2.96 4.25 
10 3.70 ---- 3.50 4.25 
10 2.33 
----
2.41 3.70 
0 4.12 ---- 4.25 4.20 
0 2.29 
----
3.29 4.25 
0 2.95 
----
3.30 4.05 
0 2.68 ---- 2.00 3.66 
- 10 3.92 ---- 4.15 4.37 
-10 2.85 ......... 3.41 4.12 
-10 3.05 ---- 3.40 4.15 
-10 2.01 ---- 2.91 2.58 
Pork Loin Roasts 
Fresh 
---
4.83 4.66 4.33 4.83 
Just Frozen 
---
4.83 4.66 4.66 4.33 
3 months 10 4.87 4.33 4.87 4.29 
6 months 10 4.47 4.20 4.25 4.45 
9 months 10 4.28 3.57 3.93 3.85 
12 months 10 3.25 3.08 3.66 3.58 
3 months 0 4.46 4.00 :4.87 4.83 
6 months 0 4.47 4.00 4.60 4.77 
9 months 0 3.93 3.71 3.93 4.25 
12 months 0 3.08 3.50 3.91 3.83 
3 months - 10 4.75 4.41 4.87 4.75 
6 months 
-10 4.35 3.82 4.57 4.90 
9 months 
-10 3.96 3.52 4.28 4.35 
12 months -10 3.08 2.75 3.58 3.08 
45 
Juici-
ness 
4.08 
3.25 
2.86 
3.65 
2.89 
1.83 
3.16 
3.52 
3.75 
2.08 
2.80 
4.07 
3.38 
2.16 
4.41 
4.33 
4.20 
3.96 
3.80 
3.16 
4.12 
4".08 
3.70 
3.00 
4.12 
3.96 
3.60 
2.33 
3.50 
3.49 
3.96 
3.82 
3.39 
3.41 
4.41 
4.37 
3.78 
3.41 
3.83 
4.77 
4.10 
2.83 
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Table 2A--Average Palatability Scores of Pork Chops Packaged in 
Various Wrapping Materials and Stored at OOF 
Wrapping Storage Appear- Fla.vor Flavor Tender-
Material Period ance Aroma Fat Lean ness 
---------
Fresh 5.00 5.00 4.67 4.67 4.67 
Cellophane 3 mo 4.33 4.33 4 .00 4.33 4.33 
laminated to 6 mo 4.50 4. 25 4.25 4.50 3.75 
kraft 9 mo 4.33 4. 33 4.00 4.00 3.67 
12 mo 5.00 4.00 4.00 4.00 4.50 
Glassine 3 mo 4.67 4.67 4.33 4. 33 3.67 
laminated to 6 mo 4.50 4 .25 4.00 4. 25 3.38 
kraft 9 mo 4.67 4.00 3.67 4. 00 3.67 
12 mo 4.50 4.00 3.50 4.00 3.50 
Wa.xed locker 3 mo 4. 67 4.67 4. 33 4.67 3.67 
paper 6 mo 4.50 4 .50 4. 25 4.50 4.50 
9 mo 3.33 4.00 4.00 4.33 3 .33 
12 mo 3.00 2.50 2.50 3.00 3.50 
Water -proof 3 mo 5.00 5.00 3.67 4. 33 4.33 
butcher's 6 mo 4.75 4.75 4.75 4.25 4.00 
paper 9 mo 4.00 4.00 4.00 4.33 3.67 
12 mo 4.00 3.00 2.50 2.00 3.50 
Table SA--Average Palatability Scor es of Porterhouse Steaks Packaged 
in various Wrapping Materials and Stored at OOF 
Wrapping Storage Appear- Flavor F lavor Tender-
Material Period ance Aroma Fat Lean ness 
----------
Fresh 5.00 5.00 4.67 4.67 4.67 
Cellophane 3 mo 4.33 4.33 4. 00 4.33 4.33 
laminated to 6 mo 4.50 4.25 4. 25 4.50 3.75 
kraft 9 mo 4.33 4.33 4.00 4.00 3.67 
12 mo 5.00 4.00 4. 00 4.00 4 .50 
Glassine 3 mo 4.67 4.67 4.33 4.33 3.67 
laminated 6 mo 4.50 4.25 4.00 4.25 3.38 
to kraft 9 mo 4.67 4.00 3.67 4.00 3.67 
12 mo 4.50 4.00 3.50 4.00 3.50 
Waterproof 3 mo 4.67 4.67 4.33 4.67 3.67 
butcher's 6 mo 4.75 4.75 4.75 4.25 4.00 
paper 9 mo 4.00 4.00 4.00 4.33 3.67 
12 mo 4 .00 3.00 2.50 2.00 3.50 
Waxed locker 3 mo 5.00 5.00 3.67 4 .33 4. 33 
paper 6 mo 4.50 4.50 4. 25 4.50 4.50 
9 mo 3.33 4 .00 4 .00 4.33 3.33 
12 mo 3.00 2.50 2.50 3.00 3.50 
Juici-
ness 
4.67 
3.67 
3.75 
4.00 
4.50 
3.67 
4.25 
4.00 
4.00 
4.33 
4.50 
3.33 
3.50 
4.33 
4.25 
4.00 
3. 00 
Julci-
ness 
4.67 
3.67 
3.75 
4.00 
4.50 
3.67 
4.25 
4.00 
4.00 
4.33 
4.25 
4.00 
3.00 
4.33 
4.50 
3.33 
3.50 
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Table 4A--Average Palatability Scores of Poultry Cut into Pieces, 
Packed In Waxed Cartons, and stored at HP, oo, and -lOOF 
storage Storage Flavor Flavor Tender- Jwcl-
Per iod Temperature Aroma of Fat of Lean ness ness 
Br easts 
OF 
Fresh 
---
3.75 4.25 4.50 4.00 4.25 
Just Frozen --- 4.50 4.25 4.50 4.25 4.25 
3 months 10 4.00 4.00 4.00 3.75 3.25 
6 months 10 4.50 4.25 4.00 3.00 2.75 
9 months 10 3.50 3.50 3.75 3.00 2.25 
12 months 10 4.00 3.00 4.00 4.00 3.33 
14 months 10 3.50 3.00 4.00 4.00 3.25 
3 months 0 5.00 4.50 4.50 4.50 4.50 
6 months 0 5.00 5.00 5.00 4.75 4.00 
9 months 0 4.75 4.50 4.75 4.50 3.50 
12 months 0 4.00 2.00 4,00 4.33 3.33 
14 months 0 3.50 3.00 4.00 4.00 3.25 
3 months -10 4.75 4.75 4.50 4.50 3.75 
6 months -10 4.75 4.50 4.75 4.00 2.75 
9 months -10 3.75 3.75 4.50 5.00 4.25 
12 months -10 4.00 2.33 4,00 4.00 3.00 
14 months -10 4.00 3.33 4.25 4.25 3.25 
Thighs 
Fresh 
---
3.75 4.25 4.50 4.25 4.50 
Just Frozen --- 4.25 4.50 5.00 4.75 4.25 
3 months 10 3.75 3.75 4.00 3.50 3.25 
6 months 10 4.50 4.00 4.25 4.25 4.00 
9 months 10 3.50 3.75 4,00 4.50 3.00 
12 months 10 3.66 2.00 3.66 3.33 3.33 
14 months 10 3.50 3.00 3.75 3.75 3.25 
3 months 0 5.00 4.75 4.25 4.25 4.25 
6 months 0 5.00 4.75 5.00 4.00 4.50 
9 months 0 4.75 4.25 5.00 4.50 4.25 
12 months 0 4.00 2.00 4.33 4.00 3.66 
14 months 0 3.50 3.00 3.50 3.50 3.00 
3 months -10 4.75 4.50 4.25 3.75 3. 75 
6 months 
-10 4. 75 4.75 4.50 3.75 4.00 
9 months -10 4.25 4.25 4.50 4.75 4.25 
12 months 
- 10 4.33 2.66 4.33 4.33 3.66 
14 months 
- 10 4.00 3.00 4.00 3. 75 3.00 
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Table SA--Average Palatability Scores of Poultry Split Into Halves, 
Packaged in Moisture-Resistant Cellophane, Over-wrapped, 
and Stored at 100, oo, and -10oF 
Storage Storage Flavor Flavor Tender- Juici-
Period Temperature Aroma of Fat of Lean ness ness 
OF 
Breasts 
Fresh 
---
3.75 4.25 4.50 4.00 4.25 
Just Frozen 
---
5.00 4.25 4.75 5.00 4.75 
3 months 10 4. 75 4.25 4.75 4.25 3.33 
6 months 10 4. 75 4.75 4.75 4.25 3.50 
9 months 10 4. 75 4.50 4.75 5.00 4.00 
12 months 10 4.00 4.00 4.25 4.33 4.00 
14 months 10 3.50 3.00 3.50 3.50 3.00 
3 months 0 5.00 5.00 5.00 5.00 4.50 
6 months 0 4.75 4.25 4.50 4.25 3.75 
9 months 0 4.00 3.50 4.00 4.00 3.50 
12 months 0 4.00 3.00 3.00 3.66 3.33 
14 months 0 3.50 3:33 3.63 3. 75 2.75 
3 months 
-10 4. 75 4.50 4.00 4.75 4.75 
6 months -10 4.75 3.75 4.75 4.50 3.50 
9 months -10 4.50 4.00 4.50 4. 75 4.00 
12 months -10 4.00 3.33 4~33 4.66 3.33 
14 months -10 3.75 3.25 4.00 4.25 3.38 
Thighs 
Fresh 
---
3.75 4.25 4.75 4.25 4.50 
Just Frozen --- 4.75 4.25 4.50 4.25 4.25 
3 months 10 4.75 4.50 4.75 4.00 4.00 
6 months 10 4.75 4.75 4.25 4.25 4.00 
9 months 10 4.50 4.50 4.75 4.75 4.00 
12 months 10 4.33 4.33 4.33 4.66 4.33 
14 months 10 3.50 3.00 4.00 3. 75 3.13 
3 months 0 5.00 4.75 4.75 4.25 4.25 
6 months 0 4.75 3.50 4.50 4.00 4.00 
9 months 0 4,25 3.50 4.25 4.00 3.50 
12 months 0 3.66 3.33 4.00 3.66 3.66 
14 months 0 3.50 3.25 3.50 3.75 3.00 
3 months -10 5.00 4.75 4.75 4.25 4.25 
6 months -10 4.75 4.25 4.50 4.25 3.75 
9 months 
-10 4.50 4.25 4.50 4.25 4.50 
12 months -10 4.00 4.00 4.33 4.33 4.00 
14 months 
-10 3.75 3.50 3.75 3.75 3.63 
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Table SA--Aver age Palatibllity Scores Showing the Effect of Various 
Pre-Freezing Treatments for Poultry Stored at lOOF 
Pre-freezing Storage Flavor Flavor Tender-
Treatment Period Aroma of Fat of Lean ness 
Semi-scald Breasts 3 mo 4.25 4.25 4.00 4.75 
Wrapped ln 6 mo 3. 75 2.50 4.00 4.00 
Cellophane 9 mo 3.75 2.33 3.50 3.25 
laminated 12 mo 4.00 2.50 4.00 4.00 
to kraft, 
water added. 
Thighs 3 mo 4.25 4.25 4.00 4.66 
6 mo 4.00 3.25 4.00 4.25 
9 mo 3.75 2.75 3.50 3.75 
12 mo 4.33 2.50 4.00 3.67 
Semi-scald Breasts 3 mo 4.50 4.50 4.50 4.50 
Drained 6 mo 4.25 3.25 3.50 4.00 
Wrapped In 9 mo 4.25 3.50 4.00 3.75 
Cellophane 12 mo 4.67 3.00 3.67 3.67 
laminated 
to kraft. Thlgbs 3 mo 4.50 3.50 4.50 4.50 
6 mo 4.25 3.75 3.25 4.25 
9 mo 4.25 3.25 3.75 3.50 
12 mo 4.33 3.50 4.33 4.00 
Hard scald Breasts 3 mo 4.00 4.00 4.25 4.00 
Drained 6 mo 3.50 2.00 3.75 4.00 
Wrapped In 9 mo 3.33 2.75 3.75 3.00 
waxed locker 12 mo 4.00 3.00 3.67 3.67 
paper 
Thighs 3 mo 4.00 4.00 4.25 4.00 
6 mo 3.50 2.25 4.00 4.25 
9 mo 3.25 2.67 3 .50 3.25 
12 mo 3.33 3.50 3.67 3.33 
Hard scald Breasts 3 mo 4.25 4.25 4.25 4.00 
Drained 6 mo 4.00 3.25 4.00 3.75 
Wrapped In 9 mo 3.50 3.00 3.25 3.25 
Cellophane 12 mo 3.00 3.00 3.33 3.67 
laminated 
to kraft. Thighs 3 mo 4.50 4.50 4.25 4.00 
6 mo 4.00 3.50 4.00 4.00 
9 mo 3.50 3.00 3.00 3.00 
12 mo 3.67 3.00 4.33 3.67 
Hard scald Breasts 3 mo 4.25 4.25 4.00 4.00 
Wrapped In 6 mo 3.50 3.25 4.00 4.25 
Cellophane 9 mo 4.25 3.00 3.50 2.00 
laminated 12 mo 4.00 3.00 4.33 3.67 
to kraft, 
water added Thighs 3 mo 4.25 4.25 4.25 4.00 
6 mo 3.75 3.75 4.25 4.25 
9 mo 4.33 3.00 3.50 2.00 
12 mo 4.33 3.50 4.33 4.33 
49 
Julci-
ness 
4.50 
3.50 
2.50 
4.00 
4.66 
3.50 
3.25 
3.67 
4.00 
3.50 
3.25 
3.00 
4.50 
4.00 
3.25 
4.00 
4.00 
3.25 
2.75 
3.67 
4.00 
3.75 
3.00 
3.33 
3.50 
2.75 
2.50 
3.67 
4.00 
3.25 
2.50 
3.67 
4.00 
3.25 
2.25 
3.67 
4.25 
3.75 
2.50 
4.00 
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Table 7A--Average Palatability Scores for Eggs Stored at 
10°, 0°, and -10°F 
Storage Storage 
Period Temperature Aroma Color F lavor 
Whole~ • OF 
Fresh 
---
4.00 4.66 5.00 
3 months 10 4.66 4.66 4.66 
6 months 10 3.50 4.00 4.25 
9 months 10 4.00 4.25 4.00 
12 months 10 4.00 3.67 3.33 
3 months 0 4.33 4.66 4.66 
6 months 0 3 . ~5 4.50 4.50 
9 months 0 4 .00 4.00 4.25 
12 months 0 4.33 4.33 3.67 
3 months -10 4.66 4.33 4.33 
6 months -10 3.25 3.25 4.00 
9 months -10 4.25 4.50 4.00 
12 months -10 3.33 4 .00 3.33 
Egg Whites 
Fresh --- 4 .00 5.00 5.00 
3 months 10 3.66 4.66 4.33 
6 months 10 5.00 5.00 4.50 
9 months 10 3.00 4.50 3.00 
12 months 10 5.00 5.00 3.67 
3 months 0 4.00 4.66 4.33 
6 months 0 4.00 5.00 3.00 
9 months 0 4.00 4.50 3. 75 
12 months 0 4.00 4.67 2.67 
3 months - 10 4 .00 4.66 4.00 
6 months - 10 4.50 5.00 3.50 
9 months - 10 4.25 4 .50 4.25 
12 months -10 4.67 5.00 5.00 
~ Yolks 
Fresh --- 4.00 4.66 4.66 
3 months 10 4.00 4.00 3.66 
6 months 10 4 .00 4.25 3.50 
9 months 10 3.75 3.75 4.00 
12 months 10 3.67 4.00 2.67 
3 months 0 3.66 4.00 3.66 
6 months 0 3.75 4.50 3.75 
9 months 0 4.00 3.75 4.00 
12 months 0 4.00 4.33 3.00 
3 months - 10 3.66 4.00 3.66 
6 months -10 4.25 4.00 3.75 
9 months -10 4.25 4.50 4.00 
12 months -10 4.00 4.00 3.00 
Tender-
ness 
3.33 
3.66 
4.25 
3.00 
3.33 
4.00 
4.00 
3.25 
4.00 
4.00 
4.00 
3.25 
3.67 
4.66 
4.00 
5.00 
3.33 
4.00 
4.33 
5.00 
4.00 
3.33 
4.00 
5.00 
4.33 
5.00 
2.66 
3.00 
3. 75 
3.50 
3.00 
3.66 
3.50 
4.00 
3.33 
3.66 
4.00 
4.00 
3.33 
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Table SA--Palatability Scores o! Peas stored at 10°, 0°, and -10°F 
Storage Storage 
Period Temperature Aroma Color Texture Flavor 
~Marvel 
OF 
Fresh --- 4.67 4.67 3.67 4.00 
3 months 10 4.00 3.50 3.00 3.00 
6 months 10 3.67 3.67 2.67 3.00 
9 months 10 3.00 3.00 4.00 3.50 
12 months 10 3.00 3.16 2.33 2.00 
14 months 10 3.00 3.67 3.67 3.33 
3 months 0 4.00 4.00 3.00 3.50 
6 months 0 4.33 !i.OO 3.67 3.67 
9 months 0 3.00 3.50 4.00 4.00 
12 months 0 3.67 4.00 3.33 3.00 
14 months 0 3.67 4.33 3.33 3.33 
3 months -10 4.00 4 .00 3.50 3.5Q 
6 months -10 4.33 5.00 3.67 4.33 
9 months -10 3.50 4.50 4.00 4.00 
12 months -10 3.33 3.67 2.67 3.00 
14 months -10 4.33 4.67 3.67 3.67 
Thomas Laxton 
Fresh 
---
5.00 5.00 4.00 5.00 
3 months 10 3.00 3.00 2.50 3.00 
6 months 10 3.33 3.~4 3.33 3.33 
9 months 10 4.00 3.75 4.50 4.50 
12 months 10 3.33 2.33 3.00 2.67 
14 months 10 3.67 3.67 3.67 3.33 
3 months 0 4.00 3.50 3.00 3.50 
6 months 0 4.00 4.33 3.67 4.00 
9 months 0 4.25 4.50 4.50 4.50 
12 months 0 3.67 3.67 3.00 2.33 
14 months 0 3.50 3.67 3.67 3.33 
3 months - 10 4.00 4.00 3.00 3.50 
6 months -10 4.00 4.33 3.33 4.00 
9 months -10 4.25 4.50 4.25 4.75 
12 months -10 3.67 3.50 3.33 3.33 
14 months -10 4.33 3.50 3.67 3.33 
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Table 9A--Average Palatability Scor es of Dllrerent Varieties of Peas 
· Stored at 0°F 
Storage 
Varletv Period Aroma Color Texture Flavor 
Early Harvest 3 mo 4.00 3.33 3.33 4.33 
6 mo 3.66 2.66 2.33 3.00 
9 mo 4.00 2.00 2.67 3.67 
12 mo 3.50 2.00 3.25 3.00 
Cody 3 mo 3.67 4.67 4.00 4.33 
6 mo 4.00 4.33 3.33 4.00 
9 mo 3.67 3.83 3 .67 3.00 
12 mo 3.00 3.50 2.50 3.00 
Glacier 3 mo 4.00 4.67 3.67 4.67 
6 mo 4.00 4.66 3.66 3.66 
9 mo 4.33 3.83 3.67 3.67 
12 mo 3.75 4.00 3.00 3.00 
Pr ide 3 mo 3.67 3.33 3.33 3.33 
6 mo 3.00 2.66 2.66 2.66 
9 mo 3.67 2.17 2.67 3.00 
12 mo 3.50 2.00 2.00 2.00 
Loyalty 3 mo 3.67 2.67 3.50 3.00 
6 mo 4.00 3.00 3.33 3.33 
9 mo 3.67 2.00 2.33 3.33 
12 mo 3.00 2.50 3.00 2.00 
Laxton's 3 mo 4.00 5,go 3.33 4.00 
Progress 6 mo 4.00 4.33 3.66 3.33 
9 mo 3.67 4.67 4.00 4.33 
12 mo 3.00 4.50 3.00 1.50 
Wando 3 mo 3.33 4.67 3.00 4.00 
6 mo 4.00 4.33 3.00 3.66 
9 mo 3.33 4.00 3.00 3.33 
12 mo 3.50 4.25 3.50 3.00 
Wyola 3 mo 3.67 4.67 3.67 5.00 
6 mo 4.00 4.00 3.00 3.33 
9 mo 3.33 3.67 3.67 4.00 
12 mo 3.50 4.25 3.50 2.50 
Shasta 3 mo 3.67 4.00 3.67 3.67 
6 mo 4.00 4.00 2.66 3.00 
9 mo 3.67 3.67 2.67 2.33 
12 mo 3.50 4.00 3.50 2.50 
Perfection 3 mo 3.33 2.33 3.33 2.67 
6 mo 1.33 1.33 1.66 1.66 
9 mo 3.00 1.33 2.33 2.33 
12 mo 3.00 1.00 2.00 1.00 
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Table lOA--Average PalafrblYty Score~ of Green Beans Stored at 
10 , 0 , and -10 F 
Storage Storage 
Period Temperature Aroma Color Texture Flavor 
OF 
Tender Pod 
Fresh 
---
4.50 4.00 4.00 3.75 
3 months 10 3.50 4.25 3.25 3.50 
6 months 10 3.75 5.00 3.50 3.75 
9 months 10 3.33 4.67 3.67 4.00 
12 months 10 3.50 3.50 3.50 3.00 
14 months 10 3.75 2.75 2.25 2. 75 
3 months 0 3.00 3.50 3.25 3.50 
6 months 0 3.50 4.50 3.50 3.00 
9 months 0 3.33 4.33 3.00 3.33 
12 months 0 3.50 3.00 3.50 4.00 
14 months 0 4.00 3.50 3.25 3.75 
3 months -10 3.50 4.50 3.25 3.50 
6 months -10 4.00 5.00 3. 75 4.50 
9 months -10 3.67 4.33 4.00 3.67 
12 months -10 3.50 3.00 3.50 3.50 
14 months -10 3.75 3.75 3.25 3.00 
Tenderg_reen 
Fresh --- 4.25 3.25 4.25 4.25 
3 months 10 3.25 3.25 2.75 3.50 
6 months 10 3.25 4.00 3.00 3.25 
9 months 10 3.33 3.00 3.00 2.66 
12 months 10 4.00 3.66 3.00 3.00 
14 months 10 3.50 3.50 3.00 3.00 
3 months 0 3.25 2.50 3.00 3.50 
6 months 0 3.50 4.75 3.25 3.50 
9 months 0 2.33 3.00 3.00 3.00 
12 months 0 4.00 4.00 3.00 3.00 
14 months 0 3.50 4.00 3.75 3.75 
3 months -10 3.00 3.50 3.00 3.75 
6 months -10 3.50 3.25 4.00 4.50 
9 months -10 3.00 3.67 3.33 4.00 
12 months -10 4.00 3.66 3.33 3.66 
14 months -10 3.75 4.25 4.75 4.00 
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Table llA--Average Palatability Scores for Different Varieties of 
Green Beans Stored at 0°F 
Storage 
Variety Period Aroma Color Texture Flavor 
Commodore 3 mo 4.67 5.00 3.67 4.33 
6 mo 4.25 4.75 4.00 4.25 
9 mo 4.00 4.00 2.67 4.33 
12 mo 4.33 5.00 3.67 3.33 
Florida Belle 3 mo 3.66 3.33 2.33 3.33 
6 mo 3.75 3.50 3.50 4.25 
9 mo 3.33 3.66 2.66 3.66 
12 mo 4.00 4.50 3.00 3.50 
Kentucky Wonder 3 mo 3.66 3.66 3:33 3.33 
6 mo 4.00 4.00 2.25 3.00 
9 mo 3.66 4.00 2.33 
0 
4 .33 
12 mo 4.00 4.50 4.50 4.00 
Tendergreen 3 mo 4. 66 4.00 4.33 4.33 
6 mo 4. 00 4.00 4.75 4.75 
9 mo 3.66 3.66 3.33 3.00 
12 mo 4 .00 4.00 3.33 3.67 
Plentiful 3 mo 3.33 3.66 2.66 2.66 
6 mo 3.25 3.75 2.25 2.25 
9 mo 3.00 4.33 1.66 2.66 
12 mo 4.00 4.00 0.67 1.67 
Stringless 3 mo 3.66 3.33 4.00 4.33 
Greenpod 6 mo 4.00 4.00 3.50 4.25 
9 mo 4.00 4.33 2.66 3.66 
12 mo 4.33 4.00 2.00 3.00 
Tenderpod 3 mo 4.00 5.00 4.33 3.33 
6 mo 3. 75 4.50 4 .25 4.50 
9 mo 4.00 5.00 4.33 4.00 
12 mo 4.33 4.67 4 .00 3.67 
Black Valentine 3 mo 4.00 4.33 2.66 3.66 
6 mo 4 .()0 4.25 2.25 3.00 
9 mo 3.00 4.00 1.33 3.33 
12 mo 3.50 4.00 2.00 2.00 
Keystonian 3 mo 4.00 4.00 4.66 4.00 
6 mo 3.50 4.00 4.00 3.25 
9 mo 4.00 4.00 4.33 4.00 
12 mo 4.50 3.50 4.00 4.00 
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Table 12A--Ave rage Palatability Scores of Goldencross Bantam Corn 
Stored at 10°, 0°, and -10°F 
storage storage 
Period Temperature Aroma Color Texture Flavor 
OF 
Corn <!!! the Cob 
Fresh 
--- 4.33 4.66 4.00 4.00 
3 months 10 4.00 4.66 3.33 3.33 6 months 10 3.50 3.25 3.25 3.50 9 months 10 3.00 3.33 3.00 1.67 12 months 10 4.00 3.66 2.66 2.33 
3 months 0 3.33 4.33 4.00 4.00 6 months 0 3.25 3.25 3.50 3.25 9 months 0 3.33 4.00 4.00 3.17 
12 months 0 3.66 4.00 2.66 2.33 
3 months 
-10 3.33 4.00 3.33 3.00 
6 months -10 3.50 3.50 3.25 3.50 9 months 
-10 3.33 4.00 3.67 2.67 12 months 
-10 3.66 4.33 2.66 2.33 
Cut Corn 
Fresh 
---
4.66 5.00 4.33 4.33 
3 months 10 3.33 4.33 3.33 2.00 
6 months 10 4.25 4.25 4.00 3.75 
9 months 10 3.00 3.67 3.00 2.00 
12 months 10 3.33 4.33 2.33 2.66 
3 months 0 3.33 4.33 3.66 3.33 
6 months 0 3.75 3.75 4.00 4.00 
9 months 0 3.50 4.00 3.00 2.67 
12 months 0 3.66 4.00 2.66 3.00 
3 months -10 3.33 3.33 3.33 3.00 
6 months -10 4.00 4.00 4.00 3.50 
9 months . -10 3.67 3.67 3.00 2.00 
12 months 
-10 3.66 4.00 2.33 3.33 
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Table 13A--Average ·Palatability Scores for Lima Beans Stored at 
100, oo, and -10oF. Thorogreen Variety. 
Storage Storage 
Period Temperature Aroma Color Texture Flavor 
OF 
Fresh 
---
4.75 4.25 4.00 4.50 
3 months 10 4.00 3.75 3.50 4.00 
6 months 10 3.66 3.66 3.66 3 .00 
9 months 10 3.33 3.66 3.66 3.33 
12 months 10 4.00 3.66 2.66 2.66 
14 months 10 4.00 4.00 3.25 3.00 
3 months 0 4.00 4.00 3.50 4.00 
6 months 0 3.66 4.00 3.66 3.33 
9 months 0 3.66 4.66 4.33 4.33 
12 months 0 3.66 3.66 3.33 3.66 
14 months 0 4.00 3.75 3.75 3.75 
3 months -10 3.75 4.00 3. 75 4.00 
6 months -10 3.66 3.66 3.66 3.66 
9 months -10 3.66 4.33 4.00 4.33 
12 months -10 3.66 4.00 3.66 3.66 
14 months -10 4.00 4.00 3.25 3.00 
Table 14A--Average Palatability Scores for Different Varieties of 
Li ma Beans Stored at 0°F 
Storage 
Varietv Period Aroma Color Texture Flavor 
Thorogreen 3 mo 3.75 3.75 4.50 4.25 
'3 mo 3.67 3.33 3.67 3.33 
9 mo 4.00 3.60 3.40 3.20 
12 mo 3.00 3.00 2.75 3.00 
Fordhook 242 3 mo 3.75 3.25 3.50 3.25 
6 mo 3.67 3.33 3.67 3.67 
9 mo 3.80 3.40 3.00 2.80 
12 mo 3.00 3.25 3.25 3.00 
u. s. 343 3 mo 3.75 3.50 3.75 3.75 
6 mo 3.33 2.67 3.67 3.67 
9mo 4.00 3.60 3.80 3.60 
12 mo 3.00 2.75 2.00 2.25 
Peerless 3 mo 3.50 3.25 4.00 3.75 
6 mo 3.67 3.00 3.67 3.33 
9 mo 4.00 3.80 3.80 3.60 
12 mo 3.33 3.50 3. 75 3.75 
Ford hook 3 mo 3.25 3.00 3. 75 4.00 
6 mo 3.!37 3.33 3.67 3.33 
9 mo 4.00 3.80 3.20 3.20 
12 mo 3.33 3.25 2.75 3.00 
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Table 15A--Average Palatabili~ Scores for Soy Beans Stored at 
10°, 0°, and -10 F. Aoda Variety. 
storage Storage 
57 
Per iod Temperature Aroma Color Texture Flavor 
oF 
Fresh --- 4.10 4.70 3.00 3.50 
3 months 10 3. 75 3.75 4.00 3.50 
6 months 10 3.33 4.00 3.00 3.00 
9 months 10 3.75 3.75 3.50 3.25 
12 months 10 3.67 2.33 3.33 3.33 
14 months 10 3.66 2.:33 3.33 3.33 
3 months 0 4.00 4.00 3.80 4.00 
6 months 0 3 .70 4 .00 4.00 4.30 
9 months 0 3.25 4.00 3.00 3.50 
12 months 0 4.00 4 .00 3.00 3.33 
14 months 0 4.00 3.66 4.00 3.66 
3 months -10 4.00 4.00 4.00 3.67 
6 months -10 3.67 3.67 2.67 3.33 
9 months -10 3.75 4.75 3.75 4.00 
12 months -10 4.00 3.67 4.00 4.00 
14 months -10 4.00 3.00 3.66 3.66 
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Table 16A--Average Palatability Scores for Golden DeUc!ous Apples Stored at 10° and 0°F 
Pre .. freez.ing Storage Storage Appear-
Treatment Period Temperature Aroma . Color ance Texture Flavor 
Hard Ripe 
op 
Boiling water Fresh -- 3.60 1.80 1.80 2.80 2.80 
Iced water 3 mo 10. 3.75 2.75 3.25 3.25 3.25 
Sugar 6 mo 10 3.67 3.00 3.00 2.67 3.33 
12 mo 10 3.33 2.33 2.67 3.00 2.67 
3 mo 0 3.•5 3.00 3.25 3.75 3.25 
6 mo 0 3.67 3.00 3.33 2.33 3.00 
Boiling water Fresh 
--
3.60 2.40 2.40 3.20 3.20 
Iced water 3 mo 10 3.75 3.75 3.50 3.50 3.25 
Suger -CACM• 6 mo 10 4.00 3.67 4.00 3.33 3.67 
12 mo 10 3.33 2.67 3.33 2.67 3.33 
3 mo 0 3.75 3.25 3.50 3.50 3.50 
6 mo 0 4.00 3.67 3.67 3.00 3.33 
Cold brine Fresh 
--
3.80 4.20 4.20 3.40 3.80 
SUgar 3 mo 10 3.75 2.25 2.75 3.25 3.50 
6 mo 10 3.33 2.33 2.67 3.00 3.33 
12 mo 10 3.33 2.33 2.33 2.67 2.67 
3 mo 0 3.75 2.00 3.00 3.00 2.75 
6 mo 0 3.67 3.33 3.67 3.33 3.67 
Cold brine Fresh -- 3.80 4.00 3.80 3.60 3.60 
Sugar-CACM 3 mo 10 3.75 4.00 4.00 3.50 3.50 
6 mo 10 3.67 3.67 4.00 3.67 3.33 
12 mo 10 3.67 4.33 4.33 3.00 3.67 
3 mo 0 3.75 4.00 3.50 3.50 3.50 
Fully Ripe 
6 mo 0 3.67 3.67 3.67 3.67 3.67 
Boiling water Fresh 
--
3.25 2.00 2.00 2.50 2.50 
Iced water 3 mo 10 3.67 2.00 2.00 3.00 2.33 
SUgar 6 mo 10 4.00 1.67 2.00 3.67 3.33 
12 mo 10 3.67 2.33 2.33 3.33 3.33 
3 mo 0 3.67 1.33 1.66 3.33 2.67 
6 mo 0 4.00 2.00 2.33 3.33 3.33 
Boiling water Fresh -- 4.00 3.75 3.75 3.25 3.75 
Iced water 3 mo 10 4.00 3.00 3.00 3.33 3.33 
SUgar-CACM 6 mo 10 4.00 2.67 3.00 4.00 3.33 
12 mo 10 4.00 3.33 3.33 3.33 3.33 
3 mo 0 4.00 4.00 4.00 4.00 4.00 
6 mo 0 4.00 3.67 3.00 4.00 3.67 
Cold brine Fresh 
--
3.75 4.50 4.75 3. 75 3.25 
SUgar 3 mo 10 3.67 2.67 2.67 2.33 2.67 
6 mo 10 4.00 4.00 4.33 3.67 4.00 
12 mo experimental error 
3 mo 0 4.00 4.00 3.67 3.00 3.33 
6 mo 0 4.00 4.33 4.33 3.67 4.00 
Cold brine Fresh 
--
4.25 4.50 3.25 2.75 3.50 
Sugar-CACM 3 mo 10 4.00 4.00 3.00 2.67 3.67 
6 mo 10 4.00 4.00 2.67 2.67 4.67 
12 mo 10 4.00 3.67 2.67 2.33 3.67 
3 mo 0 4.00 4.00 2.67 2.67 3.33 
6 mo 0 4.00 4.33 3.00 3.00 4.33 
• CACM 1.s a commercial ascorb1c eitrtc actd mixture. 
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Table 17A--Averare Palatability Scores for Jono.than Apples Stored at 10° and oOF 
Pre-freezing Storage Storage Appear-
Treatment Period TemDerature Aroma Color ance Texture Flavor 
Op 
~Ripe 
Bolling water Fresh -- 3.20 1.60 1.60 3.00 2.60 
Iced water 3 mo 10 3.33 2.33 2.67 2.33 3.00 
Supr 8 mo 10 3.67 2.00 3.00 4.00 3.33 
12mo 10 3.75 2.50 3.00 2.75 2.75 
3 mo 0 3.33 2.00 2.00 2.33 2.67 
6mo 0 3.67 2.00 3.00 3.67 3.67 
Bot11nJ warer Fresh 
--
3.40 2.80 2.40 3.00 3.20 
Iced water 3 mo 10 3.67 3.33 3.33 3.67 ~.67 
SUgar-CACM' 8mo 10 3.67 3.00 4.00 3.33 3.00 
12mo 10 3.50 2.25 3.00 3.00 2.75 
3 mo 0 3.67 3.00 U3 3.33 3.67 
8 mo 0 4 .00 4 .00 4.00 4.00 3.67 
Cold brine Fresh -- 4.20 4.00 4.00 4.00 4.00 
Sugar 3 mo 10 3.67 2.33 2.67 2,33 3.00 
6 mo 10 3.00 2.33 3.00 2.67 2.33 
12 mo 10 3.25 1.75 2.50 3.00 2.50 
3 mo 0 3.67 3.00 3.33 3.00 3.33 
6 mo 0 3.33 2.67 3.33 3.00 3.00 
Cold brine Fresh 
--
4.20 4.40 4.40 3.80 3.60 
Sugar-CACM 3 mo 10 3.67 3.67 4.00 3.33 3.33 
6 mo 10 4.00 4.00 3.67 3.67 3.67 
12 mo 10 3.75 3.50 3.50 3.25 ,3.75 
3 mo 0 3.67 4.00 4.33 3.00 3.00 
6 mo 0 4.00 4.33 3.67 3.33 3.33 
Fully Ripe 
Bolling water Fresh 
--
4.00 1.25 1.50 3.25 3.75 
Iced water 3 mo 10 3.50 1.50 1.50 3.00 3.50 
Sugar 6 mo 10 4.25 1.75 2.75 2.75 3.00 
12 mo 10 3.67 1.67 2.33 3.00 3.00 
3 mo 0 3.50 2.00 2.00 3.00 3.25 
6 mo 0 4.25 2.00 2.25 3.00 3.00 
Boiling water Fresh 
--
4.00 2.00 2.00 3.50 3.75 
Iced water 3 mo 10 3.50 2.00 2.50 3.25 3.50 
Sugar-CACM 6 mo 10 4.25 3.25 3.25 3.50 2.75 
12 mo 10 3.67 2.67 3.00 3.00 3.00 
3 mo 0 3.50 2.25 2.50 2.75. 3.25 
6 mo 0 4.25 3.25 3.25 3.25 2.50 
Cold brine Fresh 
--
4.00 4.7~ 4.50 3.50 4.00 
Sugar 3 mo 10 3.50 1.50 1.75 2.25 1.75 
6 mo 10 4.00 1.25 1.75 2.50 3.00 
12 mo 10 3.67 1.00 1.00 2.00 2.67 
3 mo 0 3.50 2.25 2.25 2.75 1.50 
6 mo 0 4.00 1.50 2.00 2.75 2.50 
• CACM Is a commercial ascorbic cltric acid mixture. 
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Table 17A--Average Palatablllty Scores for Jonathan Applea Stored at 10° and 0° F ICont'd) 
Pre-freezing Storaa-• Storage Appear-
Treatment Period Temperatw-e Aroma Color ance Texture Flavor 
oF 
Pully Rlpe ICont'd) 
Cold brine Fresh 
--
4.00 4.75 4.25 4.25 4.25 
SOpr-CACM • 3 mo 10 3.50 2.50 2.75 2.75 3.00 
6 mo 10 4 .25 2.50 2.50 3.75 3.50 
12 mo 10 3.67 2.33 2.67 3.00 3.00 
3 mo 0 3.50 3.25 3.50 3.00 3.50 
6 mo 0 4.25 2.75 3.25 3.25 3.75 
Cold brine - Fresh -- 4.00 4.50 4.50 3.50 3.50 
CaCl2 3 mo 10 3.50 2.25 2.75 2.50 2.75 
Sugar 6 mo 10 4.25 2.25 2.50 2.50 2.75 
12 mo 10 3.67 1.00 1.00 2.00 1.67 
3 mo 0 3.50 2.50 2.50 2.00 2.50 
6 mo 0 4.25 2.75 3.00 3.00 2.75 
Cold briM- Fresh -- 4.00 4 .00 4.25 3.50 3.25 
CaCI2 3 mo 10 3.50 3 .25 3.25 2.25 2.50 
SU,ar-CACM 6 mo 10 4.25 3. 50 3.50 3.25 3.50 
12 mo 10 3.67 4.00 4.00 3.00 3.33 
3 mo 0 3.50 2.75 3.25 2.25 2.00 
6 mo 0 4.25 3.50 3.50 3.25 3.50 
• CACM is a commercial ascorbic eittic acid mixture. 
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Table !SA--Average Palatability Scores of Wealthy Apples Stored at 10° and 0°F. Flllly Ripe. 
Pre-freezing Storace Storage Appear-
Treatments Period TemDerature Aroma Color ance Texture Flavor 
Oy 
Bolllng water Fresh 
-- 4.00 1.50 1.50 3.50 3.50 
Iced water 3 mo 10 3.75 1.50 1.25 2.25 3.00 
su,ar 6"mo 10 4.00 2.20 2.40 2.60 3.80 
12 mo 10 3.50 1.75 2.25 3.00 3.00 
3 mo 0 3.75 1.75 1.25 2.25 3.50 6 mo 0 4.00 2.20 2.40 2.60 3.60 
Bolllng water Fresh 
-- 4.00 2.50 2.00 3.00 3.50 
Iced water 3 mo 10 3.75 3.75 2.00 2.00 3.25 Sugar-CAC M• 6 mo 10 4.00 3.60 2.80 2.40 3.40 
12 mo 10 3.75 2.75 3.00 3.00 3.25 
3 mo 0 3.75 3.75 2.50 2.00 3.50 
6 mo 0 4.00 4.00 3.00 2.40 3.20 
Cold brine Fresh 
--
4.00 5.00 4.00 3.00 3.50 
&Jp.r 3 mo 10 3.75 2.75 2.25 2.00 3.00 
6 mo 10 4.00 3.40 2.60 2.20 3.20 
12 mo 10 3.75 3.00 3.00 2.75 4 .00 
3 mo 0 3.75 2.75 2.50 2.00 2.50 
6 mo 0 4.00 3.40 2.80 2.20 3.40 
Cold brine Frosh 
--
4.00 4 .00 2.00 2.00 3.50 
Sugar-CACM 3 mo 10 3.75 3.50 2.00 1.75 3.75 
6 mo 10 4.00 3.80 2.40 2.20 3.40 
12 mo. 10 4.00 4.00 2.50 2.50 3.50 
3 mo 0 3.75 4.00 2.00 1.75 3.00 
6 mo 0 4.00 3.60 2.80 2.40 3.20 
Cold brine- Fresh 
--
4.00 4.00 4.50 3.00 4.00 
cac12 3 mo 10 3.75 3.00 3.75 3.00 3.50 SUpr 6 mo 10 4.00 3.60 3.40 3.60 3.60 
12 mo 10 4.00 2.75 3.00 2.50 2.25 
3 mo 0 3.75 3.25 3.25 2.75 3.25 
6 mo 0 4.00 3.60 4.00 3.40 3.40 
Cold brine- Fresh 
-- 4.00 4.50 4.00 4 .00 3.00 
CaC& 3 mo 10 3.75 3.75 3.75 2.50 3.50 SUpr-CA 6 mo 10 4.00 3.60 3.60 3.00 3.40 
12 mo 10 4.00 4 .50 4.00 3.25 3.75 
3 mo 0 3.75 4 .00 4.25 2.75 3.00 
6 mo 0 4.00 3.80 3.40 2.40 3.20 
• CAeM is a commercial ascorbic citric acid mixture. 
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Table 19A--Avenge PalatabWty Scores of Wloeup Apples Stored at 10° and 0°F 
Pre-tren!Dg Stor~ Slor~ Appear-
Trea.tmeot Period Temoerature Aroma Color ance Texture Fla•or 
Hard~ 
oy 
Bollin& water Fresh 
--
3.87 1.00 2.00 3.33 3.00 
Iced wal<!r 3 mo 10 3.80 1.40 2.00 3.40 3.20 
Supr 6 mo 10 4.00 1.33 2.67 3.33 2.33 
12 mo 10 3.50 1.00 2.50 2.00 2.50 
3 mo 0 3.80 1.80 2.20 3.40 3.20 
6 mo 0 4.00 1.67 2.67 3.33 2.33 
Bolllng water Fresh -- 4.00 1.67 2.67 3.67 3.00 
lc~ water 3 mo 10 3.80 2.80 3.00 3.60 3.60 
Sugar-CACM" 6 mo 10 4.00 2.67 3.00 3.00 3.33 
12 mo 10 3.50 2.50 3.50 3.50 3.00 
3 mo 0 3.80 2.40 2.60 3.40 3.60 
6 mo 0 4.00 2.67 3.00 3.00 3.33 
Cold briDe Fresh -- 4.00 4.67 4.67· 4 .67 4.33 
SU,ar 3 mo 10 3.80 2.20 3.00 3.40 3.40 
6 mo 10 4.00 2.00 3.00 3.00 4.00 
12 mo 10 3.50 1.00 3.00 3.50 2.00 
3 mo 0 3.80 4.40 4.60 3.80 3.80 
6 mo 0 4.00 3.00 3.33 3.00 3.67 
Cold brine Fresh -- 4.00 4.67 4.67 3.00 3.67 
Sugar-CACM 3 mo 10 3.80 3.40 3.40 3.60 3.60 
6 mo 10 4.00 3.33 4.00 3.33 3.33 
12 mo 10 3.50 3.50 3.50 3.50 3.00 
3 mo 0 4.00 4.60 4.60 4.00 3.80 
Fully Ripe 
6 mo 0 4,00 4.33 4.00 3.33 4.00 
Bo!Uni water Fresh -- 3.75 1.25 1.25 2.75 2.75 
Iced water 3 mo 10 3.75 2.00 3.00 3.75 3.75 
Sugar 6 mo 10 3.67 1.67 2.33 3.33 2.67 
12 mo 10 3.50 1.00 2.DO 2.00 2.50 
3 mo 0 3.75 1.50 2.50 3.75 4.00 
6 mo 0 3.67 2.00 2.67 3.33 2.SS 
BolllnJ water .Fresh -- 4.00 2.00 2.00 3: 50 3.75 
Iced wal<!r 3 mo 10 3.75 3.00 3.50 3.75 3.75 
&.,ar-CACM 6mo 10 4.00 3.00 3.33 3.67 3.33 
12 mo 10 3.50 2.50 3.00 3.50 2.5(1 
3 mo 0 3.75 2.50 3.00 3.25 3.75 
6 mo 0 3.67 2.67 3.33 3.33 3.00 
Cold brine Fresh 
--
4.00 4.25 4.25 3.50 3.00 
Sugar 3 mo 10 3.75 1.75 2.25 3.00 3.00 
6 mo 10 4.00 1.33 2.33 3.00 2.87 
12 mo 10 3.50 1.00 3.00 3.00 3.00 
3 mo 0 3.75 1.25 2.25 3.25 2.50 
6 mo 0 4.00 2.00 ~.00 2.00 2.00 
Cold brine Fr-esh 
--
4.00 4.25 4.25 4.00 4.25 
&.,ar-CACM 3 mo 10 3.75 2.75 3.00 3.50 3.25 
6mo 10 4.00 4.33 3.33 2.67 3.33 
12 mo 10 4.00 4.00 4.00 4.00 3.50 
3 mo 0 3.75 3.50 3.50 3.50 3.75 
6 mo 0 4.00 4.00 3.33 2.67 4 .00 
• CACM Is a eommerela.l ascorbic citric mlxt\lre • 
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Table 20A--Average Palatability Scores of Rome Apples Stored at 10° and 0° F 
Pre-freezing Storage Storage Appear -
Treatments Period Temperature Aroma Color a nee Texture Flavor 
OF 
~Ripe 
Bolllng water FTesh -- 3.67 2.00 1.67 3.00 3.67 
Iced water 3 mo 10 3.75 3.00 3.50 3.7~ 3.00 
&!gar 6 mo 10 3.75 2.00 2.75 3.00 3.00 
12 mo 10 3.67 2.33 2.33 1.67 2.00 
3 mo 0 3.75 3.00 2.75 3.~0 3.25 
6 mo 0 3.75 2.75 3.00 2.7~ 2.50 
Bolllng water FTesh -- 4.00 2.00 2.00 3.00 3.33 
Iced water 3 mo 10 3.75 2.75 2.75 3.50 3.50 
Sugar-CACM• 6 mo 10 3.50 2.00 2.75 3.25 2.75 
12 mo 10 3.67 2.33 2.33 1.&7 1.67 
3 mo 0 3.75 2. 75 2.75 3.50 3.50 
6 mo 0 3.75 2.25 3.25 3.25 3.00 
Cold brine FTesb -- 4.00 4.33 4.33 4.00 3.67 
Sugar 3 mo 10 3.75 2.75 3.25 uo 3.00 
6 mo 10 3.75 2.75 3.50 3.25 3. 25 
12 mo 10 3.67 1.67 1.67 1.33 2.33 
3 mo 0 3.75 3.50 4.00 3.25 3.00 
6 mo 0 4.00 3.25 3.50 3.25 3.50 
Cold brine FTesh -- 4.00 4.00 4.00 3.67 3.33 
SUgar-CACM 3 mo 10 3.75 3.75 4.00 2.75 3.25 
6 mo 10 4.25 4.25 3.50 3.25 3.50 
12 mo 10 4.00 3.33 3.67 3.33 2.67 
3 mo 0 3. 75 4.00 3.75 3.00 3.25 
6 mo 0 4.25 4.50 3.75 3.75 3.50 
Fully Ripe 
Bolling water FTesb -- 3.80 1.60 1.80 3.00 3.20 
Iced water 3 mo 10 4.00 2.00 3.00 3.33 3.33 
SUgar 6 mo 10 3.50 2.25 3.00 3.25 3.00 
12 mo 10 3.50 !.SO 4.00 3.50 3.50 
3 mo 0 4.00 2.33 3.00 3.67 3.00 
6mo 0 3.50 2.25 3.25 3.25 3.00 
Boiling water FTesh 
--
3.80 2.60 2.60 2.80 3.60 
Iced water 3 mo 10 4.00 3.33 3.00 3.33 2.67 
Sugar-CACM 6 mo 10 3.75 3.00 3.00 3.50 3.50 
12 mo 10 3.50 !.SO 4.00 3.50 3.50 
3 mo 0 4.00 3.67 3.00 3.67 3.67 
6 mo 0 4.00 3.50 3.25 3.25 3.25 
Cold brine Fresh 
--
4.00 4.20 4.20 3.60 4.20 
SU,ar 3 mo 10 4.00 3.33 3.67 3.33 3.67 
6 mo 10 3.50 2.75 3.00 3.50 3.00 
12 mo 10 3.50 2.50 4,00 3.50 2.00 
3 mo 0 4.00 4.00 3.00 3.67 3.33 
6 mo 0 3.75 3.50 3.50 2.75 3.25 
Cold brine FTesh -- 4.00 4.40 3.60 3.20 3.60 
Sugar -CACM 3 mo 10 4.00 4.00 3.00 3.00 3.67 
6 mo 10 3.75 4.33 2.75 2.75 4.25 
12 mo 10 3.50 3.00 3.00 3.00 3.00 
3 mo 0 4.00 4.00 3.00 2.67 4.00 
6mo 0 3.75 4.00 3.00 3.00 3.75 
• CACM is a commercial ascorbic citric acid mixture. 
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Table 21A--Average Palatability Scores o! Peaches Packed in Various Syrups and Stored 
at lOoF for 3, 6, and 12 Months 
Klnd of Storage 
varletv SvrUI> Period Aroma Color Texture Flavor 
Hale haven en~yme con- Fresh 4 .. 25 4.50 4.50 3.75 
''erted corn 3 mo 3.00 2.00 1.50 !.50 
sugar syrup 6 mo 3.75 2.00 2.50 2.25 
12 mo 3.25 !.50 2.50 2.00 
so~ sucrose Fresh 4.00 4.25 4 .25 4.00 
syrup 3 mo 4.50 3.50 2.50 2.50 
6 mo 3.75 2.25 2.50 3.00 
12 mo 3.25 2.00 3.00 3.75 
so% sucrose Fresh 3.75 4.50 3.75 4.00 
syrup plus 3 mo 4.50 4.50 2.00 3.00 
ascorbic acid 6 mo 4.25 4.25 3.75 4.25 
12 mo 3.75 4.50 3.50 4.00 
so% sucrose Fresh 4.00 4.50 4.50 3.75 
syrup plus 3 mo 5.00 4.50 3.50 3.50 
ascorbic- 6 mo 4.50 4.50 3.50 4.00 
cttrtc acids 12 mo 3.25 4.50 3.75 4.25 
Elberta enzyme con- Fresh 4.00 4.00 5.00 3.50 
verted corn 3 mo 2.00 2.2 5 2.45 !.50 
sugar syrup 6 mo 3.67 1.84 3.00 1.67 
12 mo 3.25 1.25 2.50 !.50 
SO% sucrose Fresh 4.00 4.50 5.00 4.00 
syrup 3 mo 3.00 2.00 2.00 2.50 
6 mo 4.00 2.33 3.33 2.33 
12 mo 3.25 1.50 2.25 2.25 
SO% sucrose Fresh 4,00 4.00 4.50 4.00 
syrup plus 3 mo 3.50 3.50 3.50 3.00 
ascorbic acid 6 mo 4.00 4.00 3.00 3.33 
12 mo 3.75 3.75 3.25 3.67 
so% sucrose Fresh 4.00 5.00 4.50 4.00 
syrup plus 3 mo 3.50 3.75 3.75 3.50 
ascorbic-citric 5 mo 4.33 5.00 3.57 4.00 
acids 12 mo 3.75 4.00 3.00 3.00 
Belle of Georgia (not packed in 
enzyme conver ted 
corn syrup) 
50% sucrose Fresh 4.33 4.33 4.00 4.00 
syrup 3 mo 4 .00 3.00 3.00 4.00 
6 mo 4.00 3.00 3.00 3.75 
12 mo 3.25 3.00 3.75 3.50 
So% sucrose Fresh 4 .33 4.33 4,33 4.00 
syrup plus 3 mo 4.00 4.00 4;oo 4.50 
ascorbic acid 6 mo 4.25 4.25 3.75 3.75 
12 mo 3.75 4.25 3.50 3.50 
so% sucrose Fresh 4.33 4.33 4.67 3.33 
syrup plus 3 mo 4.00 5.00 4.00 4.00 
ascorbic-cltric 6 mo 4 .25 4.50 3.75 4.25 
acids 12 mo 4.50 4.75 4.25 4.75 
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Table 21A--Average Palatablllty Scores of Peaches Packed In Various Syrups and Stored 
at 10 F for 3, 6, and 12 Months!Cont'dl 
Kind or Storage 
Varietv Syrup Period Aroma Color Texture Flavor 
Triogem Enzyme con- Fresh 4.00 5.00 4,00 3.SO 
verted corn 3 mo 4.00 3.00 2.00 2.67 
sugar syrup 6 mo 3.00 2.33 I 2.33 2.00 
12 mo 4.00 2.25 2.25 2.25 
sO% sucrose Fresh 4.00 5.00 4.00 4,00 
syrup 3 mo 4.67 3.33 2.67 3.33 
6 mo 4.00 2.33 2.33 1.33 
12 mo 4.50 2.50 3.25 3.25 
sO% sucrose Fresh 4.00 5.00 4.50 4.00 
syrup plus 3 mo 4.67 5.00 2.67 3.67 
ascorbic acid 6 mo 4.33 4 .00 3.67 3.33 
12 mo 4.50 4.50 3.50 3.50 
SO% sucrose Fresh 4,00 5.00 4.50 5.00 
syrup plus 3 mo 4.67 5.00 2.67 4.00 
ascorbic -citric 6 mo 4.67 5.00 3.33 3.67 
acids 12 mo 4.50 4.50 3.75 3.50 
EciJpse enzyme con- Fresh 4.00 4.75 4.7S 3.75 
verted corn 3 mo 4.00 3.00 3.00 3.00 
sugar syrup 6 mo 3.50 2.50 2.75 2.50 
12 mo 3.50 2.50 2.00 2.25 
so% sucrose Fresh 4.25 5.00 4.75 4.50 
syrup 3 mo 3.50 3.50 3.00 3.50 
6 mo 3.25 2.75 3.25 2.75 
12 mo 3.SO 2.00 2.25 2.75 
so% sucrose Fresh 4.25 4.75 4.50 4.00 
syrup plus 3 mo 4.00 4.00 3.00 4.00 
ascorbic acid 6 mo 4.00 4.25 3.2S 3.50 
. 12 mo 3.75 3.75 2.75 3.75 
so% sucrose Fresh 4.50 4.75 4.75 4.00 
syrup plus 3 mo 4.00 5.00 4 .00 4.50 
ascorbic- 6mo 4.25 5.00 3.50 4.00 
c itric ac ids 12 mo 3.7S 4.00 2.7S 3.2S 
Golden Jubilee enzyme con- Fresh 3.33 4.33 3.67 3.33 
verted corn 3 mo 4.67 4.33 3.00 2.33 
sugar syrup 6 mo 3.25 3.25 3.00 3.00 
12 mo 4.25 3.00 3.00 2.75 
SO% sucrose Fresh 3.33 4.33 3.67 3.67 
syrup 3 mo 5.00 4.33 3.00 3.33 
6 mo 3.75 3.00 3.2S 3.25 
12 mo 3.75 2.25 3.SO 3.50 
so% sucrose Fresh 3.67 4.00 3.67 4.00 
syrup plus 3 mo 5.00 4.67 3.67 4 .33 
ascorbic acid 6 mo 3.25 3.25 3.00 3.25 
12 mo 4.25 4.25 4.2S 4.25 
so% sucrose Fresh 3.67 4.33 3.67 3.33 
syrup plus 3 mo 4.67 4.33 3.67 3.67 
ascorbic- 6 mo 3.75 4.00 3.25 2.7S 
citric acids 12 mo 4.25 4.50 3.50 4.00 
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Table Z2A--Average Palatability Scores of llalebaven Peaches Stored at 1rf>F and 0°F 
Pre-freezlna Slozage Storage Appear-
Tru.tment Period Tem.oera.ture Aroma Color ance Texture Flavor 
OF 
llaEd 8IIIA 
5()% sucrose Fresh 
--
3.33 3.33 3.00 2.67 2.00 
ayrop Smo 10 3.86 2.33 2.33 2.66 2.50 
6 mo 10 4.00 3.75 3.25 2.75 3.00 
12 mo 10 Z.75 1.75 Z.25 Z.Z5 2.Z5 
3 mo 0 3.66 3.33 3.50 3,00 3.18 
6 mo 0 4.00 3.25 3.00 3.25 3.75 
50 % sucrose Fresh -- 3.33 3.67 4.00 3.33 4.00 
ayrop-CACM• 3 mo 10 3.83 3.50 3.00 2.50 3.16 
6 mo 10 4.00 3.75 3.25 2.75 3.50 
12 mo 10 3.67 3.75 4.00 3.25 3.75 
3 mo 0 4.00 4 .00 3.66 3.33 3.50 
6 mo 0 4,25 4.50 4.50 3.00 4.00 
Soa.lr.ed In Fresh -- 3.33 2.67 2.00 1.68 2.67 
cold water 3 mo 10 3.33 2.66 2.33 2.68 3.00 
plus CACM 6 mo 10 4.00 3.00 3.00 2.50 2.50 
50% aucroee 12 mo 10 3.33 2.50 2.25 2.50 2.75 
ayrop 3mo 0 3.15 3.33 3.00 2.88 3.16 
6 mo 0 4.00 4.00 3.75 2.75 3.00 
Soa.lr.ed In Fresh -- 3.67 4.00 4.00 3.00 3.00 
cold water 3 mo 10 3.83 4.16 3.83 3.00 3.33 
plus CACM 6 mo 10 4.00 4.25 3.50 3.25 4.00 
50% sucrose 12 mo 10 4.00 4.00 4.00 3.50 3.75 
syrup plus 3 mo 0 3.83 3.66 3.33 3.00 3.00 CACM 6 mo 0 4 .25 4.50 4.50 3.25 3.75 
Fully Ripe 
so% sucrose Fresh -- 3.33 3.67 3.33 3 .67 3.33 
ayrop 3 mo 10 3.80 2.60 2.00 2.40 3.00 
6 mo 10 4.00 3.50 3.00 3.00 3.25 
12 mo 10 3.33 1.75 1.75 2.50 2.00 
3 mo 0 3.60 3.00 3.00 2.40 3.00 
6 mo 0 4 .00 4 .25 3.75 3.00 3.50 
50% IUC:rose P'resh -- 4.00 4.67 4.67 4 .00 4.00 
ayrop-CACM 3 mo 10 3.80 3.80 3.40 3.40 3.80 
6 mo 10 4 .00 4.25 3.50 3.00 3.50 
12 mo 10 4.00 3.50 3.50 3.50 4.00 
3mo 0 4.00 4.20 4.00 3.ZO 3.ZO 
6 mo 0 4.00 4.25 4.25 3.00 3.00 
Soaked In Fresh -- 3.67 3.67 3.00 4.00 3.67 
cold wat.r 3mo 10 3.80 3.00 2.80 2.60 3.00 
plus CACM 8 mo 10 4.00 3.50 3.25 2.75 2.75 
50% sucrose 12 mo 10 4.00 2.25 2.25 3.00 1.75 
syrup 3 mo 0 3.80 4 .00 3.80 3.20 3.60 
6 mo 0 4.00 4.50 4.50 3.25 3.50 
Soaked In Fresh 
--
4.00 4.00 4.00 4.00 3.87 
cold water 3 mo 10 4.00 4.00 3.20 3.00 3.80 
pluo CACM 6 mo 10 4.00 4.50 3.75 3.25 3.75 
so% suc.roae 12 mo 10 4.00 4 .50 4.00 3.75 3.75 
ayrop plus 3mo 0 4.00 4.00 3.40 3.20 3.60 CACM 6 mo 0 4.00 4.00 3.75 3.00 3.00 
• CAC&i ts a commercial ascorblc-cftrfc ae.ld mixtu.re. 
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Table 23A--Average Palatability Scores of Elberta Peaches Stored at 10° and 0°F 
Pro-rree•lnc Siorage Siorage Appear-
Tr·eatment Period TeiDDerature Aroma Color ance Texture Flavor 
Op 
~Ripe 
50% sucrose Fresh 
--
5.00 3.50 3.50 4.00 4.00 
syrup 3 mo 10 3.87 3.33 3.00 3.00 3.00 
8 mo 10 4.25 3.50 3.50 3.25 3.25 
12 mo 10 3.80 3.20 3.80 2.60 3.20 
3 mo 0 3.67 3.67 3.67 3.00 3.33 
6 mo 0 4.25 4.25 3.75 2.75 3.50 
so% sucr0$e Fresh 
--
5.00 4.50 4.50 4.50 4.00 
syrup-CACM• 3 mo 10 4.00 4.00 3.67 3.33 2.87 
6 mo 10 4.25 3.25 3.50 3.00 2.75 
12 mo 10 3.80 3.00 3.00 3.20 2.80 
3 mo 0 4.00 4.00 3.67 3.00 3.00 
6mo 0 4.25 5.00 4.50 3.50 4.00 
Soaked In Fresh 
--
5.00 4.00 4.00 3.00 4.50 
eold water 3 mo 10 3.87 3.33 3.33 3.33 3.00 
plus CACM 6 mo 10 4.25 3.00 3.50 3.75 3.75 
so% sucrose 12 mo 10 3.75 2.20 2.20 2.80 2.80 
syrup 
3 mo 0 4.00 4.33 4.33 3.67 3.87 
6 mo 0 4.25 3.50 3.50 3.75 4.00 
Soaked In Fresh 
--
5.00 5.00 5.00 5.00 5.00 
cold water 3 roo 10 4.00 4.00 3.67 3.33 3.00 
plus CACM 6 mo 10 4.25 3.75 3.75 3.25 3.50 
50% sucrose 12 mo 10 3.75 3.60 3.60 3.20 3.40 
syrup plus 
CACM 3 mo 0 4.00 3.67 4.00 3.00 3.00 
6 mo 0 4.25 4.75 4.25 3.50 3.75 
FUlly RJpe 
sO% s ucrose Fresh 
--
4.50 4.00 4.00 4.00 4.00 
syrup 3 mo 10 3.33 3.67 3.33 3.00 3.33 
6mo 10 3.60 3.00 3.20 2.80 3.40 
12 mo 10 3.60 2.20 2.40 2.80 2.60 
3 mo 0 3.67 3.67 3.67 2.67 3.00 
6 mo 0 3.80 3.80 3.40 3.00 3.40 
so% sucrose Fresh 
--
5.00 5.00 5.00 4.50 4.50 
syrup-CACM 3 mo 10 3.33 4.00 3.33 3.33 4.00 
6 mo 10 3.80 4.00 4.00 3.20 4.20 
12 mo 10 4.00 4.20 4.20 3.20 3.80 
3 mo 0 3.38 3.67 3.33 3.67 3.00 
6 mo 0 8.80 4.40 4.20 3.20 3.40 
Soaked In Fresh 
--
5.00 4.50 4.50 4.00 5.00 
cold waler 3 mo 10 3.87 3.33 3.33 2.67 2.67 
plus CACM 6 mo 10 3.80 3.60 3.40 3.00 4.00 
sO% sucrose 12 mo 10 3.75 2.60 2.60 2.80 2.80 
syrup 
3 mo 0 3.67 3.33 3.00 3.00 2.87 
6 mo 0 3.80 3.80 3.40 3.00 3.40 
• CACM Ia a commercial ascorbic-citric acid mixture. 
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Table 23A··Aver0le Palatability SCores of Elberta Peacbos Storod at 10° aDd 0°P <Conl'dl 
Pre-rreezlng Storage Storage Appear-
Treatment Period Temperature Aroma Color ance Texture Flavor 
Op 
Fully Ripe <Cont'd) 
Soaked in Fresh .. 5.00 5.00 4.50 4.50 4 .50 
cOld water 3 mo 10 3.33 3.33 3.6T 2.33 2.33 
plus CACM• 6 mo 10 3.80 3.40 3.00 3.40 3.20 
50~ sucrose 12 mo 10 3.75 4.20 (.00 3.00 3.80 
syrup plus 
CACM 3mo 0 4.00 3.87 3.67 3.33 3.33 
8mo 0 3.80 4.20 3.80 3.20 3.40 
SOAked In Preah .. 5.00 5.00 5.00 5.00 4.50 
cold water 3 1110 10 3.87 3.33 3.67 3.00 3.87 
plus CACM 6 mo 10 3.80 4.60 4.20 3.40 4.00 
and Cac12 12 mo 10 
3.75 4.00 4.00 3.20 3.40 
60% syrup 
3 mo 0 3.67 4.00 4,00 3.33 3.67 
6 mo 0 3.80 4 .60 4.80 3.40 4.00 
Soakod in Fr:esh .. 5.00 4.50 4.50 4.50 4.50 
cold wate.r 3 mo 10 3.87 3.67 3.33 2.67 3.87 
plua CACM 8mo 10 3.80 3.00 3.00 2.60 3.20 
~d CaCI2 12 mo 10 3.75 3.20 3.40 2.80 3.20 5 s-u.crose 
&frup plus 3 mo 0 3.87 3.33 3.33 3.00 3.33 
CACM 6 mo 0 3.60 4.20 4.20 3.20 3.60 
• CACM ls a commercial a.scorblc-c1tr1c acid mixture. 
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Table Z4A--Average PalatabiUty Scores of Belle of Georgia Peaches Stored at 100 and 0°F 
Pre-lreezllli Storace Storagt Appear-
Treatment Per iod Temperature Aroma Color ance Texture Fla•or 
Hard~ OF 
so% sucrose Fresh -- 3.87 4.00 4.00 4.00 4.00 
syrup 3 mo 10 3.67 3.33 3.00 3.00 3.00 
6 mo 10 3.33 2.67 3.00 2.67 3.67 
12 mo 10 3.25 2.50 2.25 2.50 2.67 
3 mo 0 3.67 3.33 3.67 2.67 2.67 
6 mo 0 3.67 3.33 3.67 2.67 4.00 
5~ sucrose Fresh -- 3.67 5.00 5.00 4.00 4.67 
syrup plus S mo 10 3.67 3.67 3.33 3.00 3.00 
CACM• 6 mo 10 3.33 3.33 3.33 3.33 3.33 
12 mo 10 4.00 4.25 4.25 3.00 3.75 
3 mo 0 3.67 3.33 3.33 2.67 2.33 
8 mo 0 4.00 3.33 4.00 3.00 3.33 
Soaked In Fresh 
--
3.67 4.00 4.00 3.67 4.33 
cold water 3 mo 10 3.67 3.67 3.00 3.00 3.33 
plus CACM 6 mo 10 3.00 2.33 2.33 2.67 3.33 
so% s ucrose 12 mo 10 3.67 3.50 3.50 3.00 3.00 
syrup 
3 mo 0 3.67 3.33 3.33 2.67 3.00 
6 mo 0 3.33 2.33 2.33 2.33 3.67 
Soaked In Fresh -- 3.67 s.oo 5.00 4.00 4.87 
cold water 3 mo 10 3.67 3.33 3.33 2.67 2.67 
plus CACM 6 mo 10 3.33 3.00 3.33 2.67 3.33 
so% sucrose 12 mo 10 4.33 4.25 4.00 2.75 3.25 
syrup plus 3 mo 0 3.67 3.33 3.00 3.00 3.00 CACM 6 mo 0 3.33 3.33 3.67 2.67 3.33 
Fully Ripe 
so% sucrose Fresh -- 3.67 4.00 4.00 4.00 4.33 
syrup 3 mo 10 3.75 3.75 3.75 2.25 2.75 
6 mo 10 3.33 3.67 3.67 2.67 4.00 
12 mo 10 3.75 3.50 3.25 2.75 Z.75 
3 mo 0 3.75 3.50 2.7S 2.00 3.2S 
6 mo 0 3.87 3.67 3.67 2.67 4.67 
so% s ucrose Fresh -- 3.67 s.oo 5.00 4.00 4.67 
syr up plus 3 mo 10 3.75 3.25 3.25 2.25 3.25 
CACM 6 mo 10 3.67 3.67 4.00 3.00 3.33 
12 mo 10 4.00 4.25 3.75 2.50 3.50 
3 mo 0 3.75 3.75 3.7S 2.75 4.00 
6 mo 0 3.67 3.33 4.33 2.67 3.00 
Soaked In Fresh 
--
3.67 4.00 4.00 4.00 4.00 
cold water 3 mo 10 3.75 2.75 2.75 2.00 3.00 
plus CACM 6 mo 10 3.33 3.00 3.67 3.00 3.33 
SO% sucrose 12 mo 10 3.67 2.00 2.25 2.'2S z.so 
syrup 3 mo 0 3.75 4.00 3.50 2.50 2.75 
6 mo 0 3.67 3.00 3.33 3.00 3.33 
Soaked in Fresh -- 3.67 s.oo 5.00 4.33 4.67 
cold water 3 mo 10 4.00 4.00 3.7S 2.00 3.00 
plus CACM 8 mo 10 3. 67 3.33 3.67 2.33 3.00 
SO% sucrose 12 mo 10 4.00 4.SO 4.00 2.50 4.00 
syrup plus 3 mo 0 4.00 4.2S 4.00 2.25 3.25 CACM 6 mo 0 3.67 3.67 4.00 2.67 3.33 
• CACM ls a commercial ucorblc-cltrlc acid 1111xture. 
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Table 25A--Average Palatablllty Scores for New Day Peaches Stored at 10° and 0°F 
Pre-freezing Storage Storage Appear-
Treatment Period Temnerature Aroma Color ance Texture Flavor 
oF 
Hard.Ripe 
SO% sucrose Fresh -- 4.33 4.00 3.33 4.33 4.33 
syrup 3 mo 10 4.33 3.00 2.67 3.33 4.00 
6 mo 10 3.75 3.50 3.50 3.00 4.25 
12 mo 10 4.00 3.00 3.00 2.33 3.00 
3 mo 0 4.33 3.67 3.67 3.67 4.33 
6 mo 0 3.75 3.50 3.75 3.50 4.75 
12 mo 0 3.67 3.00 3.00 3.00 3.33 
50% sucrose Fresh 
--
4.00 4.66 4.66 4.50 4.33 
syrup plus 3 mo 10 4.33 4.33 3.67 3.00 3.33 
CACM• 6 mo 10 3.75· 4.00 3.75 3.50 4.25 
12 mo 10 4.00 4.00 3.67 3.00 3.00 
3 mo 0 3.67 4.33 3.67 3.00 3.67 
6 mo 0 3.75 4.50 4.00 3.50 3.75 
12 mo 0 4.00 4.33 4.00 2.67 3.33 
Soaked in Fresb 
--
4.00 3.33 3.33 4.33 4.33 
cold water 3 mo 10 4.00 3.00 3.00 3.00 3.67 
plus CACM 6 mo 10 3.75 3.00 3.25 3.25 3.75 
sO% sucrose 12 mo 10 4.00 3.00 3.33 3.00 3.67 
syrup 
3 mo 0 3.67 4.00 3.67 4.00 3.67 
6 mo 0 3.50 2.50 3.00 3.25 3.50 
12 mo 0 4.00 2.67 3.33 2.33 2.67 
Soaked in Fresh 
--
4 .66 4.66 4.33 4.00 4.00 
cold water 3 mo 10 4.00 4.33 3.33 2.67 3.67 
plus CACM 6 mo 10 3.75 4.25 3.50 3.50 . 4.25 
50% sucrose 12 mo 10 4.00 3.67 3.00 3.00 . 4.00 
syrup plus 
CACM 3 mo 0 4.00 4.00 4.00 3.00 4.00 
6 mo 0 3.75 4.25 3.25 3.25 3.75 
12 mo 0 4.00 4.33 3.67 3.00 4.00 
• CACM ls a commercial ascorbtc-cttrte acid rntxture. 
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Table 25A- - Average Palatablllty Scores for New Day Peaches Stored at 100 and O"F <Cont'd.) 
Pre-freezing Storare Storage Appear-
Treatment Period Temperature Aroma Color ance Texture Flavor 
Op 
Fully Ripe 
so% sucros'e Fresh 
--
4.33 3.87 3.33 3.00 3.00 
syrup 3 mo 10 3.80 3.20 3.20 3.60 4.20 
6 mo 10 3.75 3.25 3.50 2.75 3.50 
12 mo 10 3.67 2.33 3.00 2.87 3.33 
3 mo 0 4.00 3.20 3.20 3.40 3.60 
6 mo 0 3.75 3.25 3.50 3.00 4.25 
12 mo 0 3.67 2.67 3.00 2.00 3.67 
so% sucrose Pres~ -- 4.33 4.33 4.33 4.00 4.00 
syrup plus 3 mo 10 3.80 4.40 4.40 3.80 3.80 
CACM• 6 mo 10 3.75 4.00 3.75 3.50 3.25 
12 mo 10 4.00 4.67 4.33 3.00 3.33 
3 mo 0 3.80 4.20 4.40 3.40 3.40 
6 mo 0 3.75 4.50 4.25 3.00 3.50 
12 mo 0 4.00 4.67 4.67 3.00 3.67 
Soaked in Fresh -- 4.33 3.00 3.00 3.67 3.67 
cold water 3 mo 10 3.60 2.80 2.60 3.20 3.00 
plus CACM 6 mo 10 3.75 2.75 3.00 3.00 3.25 
so% sucrose 12 mo 10 3.67 2.67 2.33 2.33 3.33 
syrup 
3 mo 0 3.80 3.80 3.40 2.80 3.20 
8 mo 0 3.75 3.75 4.25 4.00 4.25 
12 mo 0 3.67 2.67 2.67 2.33 2.87 
Soaked In Fresh -- 4.33 4.33 4.00 4.00 3.67 
cold water 3 mo 10 3.80 4.20 4.20 3.60 3.80 
plus CACM 6 mo 10 3.75 4.00 4.25 3.25 3.75 
so% sucrose 12 mo 10 4.00 4.33 4.00 2.87 3.33 
syrup plus 
CACM 3 mo 0 4.00 3.80 4.00 3.40 3.60 
8 mo 0 3.75 4.25 {.25 3.50 3.75 
12 mo 0 3.67 3.67 3.67 2.67 3.33 
• CACM is a commercial ascorbic-citric acid mixture. 
Table 26A··Average Palatablllty Scores !or Paeemaker Peaehes Stored a t 10° and 0°F 
Pre-freezing Storage Storage Appear-
Treatment Perlod Temperature Aro= Color ance Texture Flavo.r 
or 
~Ripe 
SO% sue rose Fresh 
--
4.25 4.00 3.50 4.00 4.00 
syrop 3 mo 10 3.75 3.00 3.50 3.25 3.50 
6 mo 10 3.75 2.50 2.50 4.00 4.00 
12 mo 10 3.50 3.00 3.25 2.75 3.00 
3 mo 0 3.50 2.75 3.00 3.00 3.75 
6 mo 0 3.75 3.50 2.50 3.25 3.75 
12 mo 0 3.50 3.25 3.50 3.25 3.75 
50% sucrose Fresh -- 4 .50 4.50 4.50 4 .50 4.25 
syrup plus 3 mo 10 4 .00 4.25 3.75 4.25 4.00 
CACM• 6 mo 10 3.75 4.00 4.00 3.75 4.00 
12 mo 10 4.00 4.00 4.00 2.50 2.75 
3 mo 0 3.50 4.25 4.00 4.00 3.50 
6 mo 0 3.75 4.00 3.25 3.50 4.00 
12 mo 0 3.75 4.25 3.75 3.25 3.25 
Soaked In Fr·esh -- 4 .25 3.25 3.00 3.75 uo 
cold water 3 mo 10 3.50 2.50 2.75 3.00 3.75. 
plus CACM 6 mo 10 3.50 2.75 2.75 3.00 3.25 
so% sucroee 12 mo 10 3.67 3.50 3.25 2.50 2.25 
syrup 
3 mo 0 3.50 3.00 3 .00 3 .00 4.00 
6 mo 0 3.25 3.50 2.75 3.00 3.75 
12 mo 0 3.75 3.25 3.25 2.75 3.25 
Soaked In Fresh 
--
4.50 4.75 4.75 4.25 3.75 
cold water 3 mo 10 3.75 3.75 3.75 3.25 3.00 
plus CACM 6 mo 10 3.50 3.75 3.75 3.25 3.00 
sO% sucrose 12 mo 10 3.50 3.50 3.50 2.75 3.50 
syrup plus 
CACM 3 mo 0 3.75 4.25 3.75 3.50 3.50 
6 mo 0 3.50 4.00 3.25 3.25 3.50 
12 mo 0 3.25 3.75 3.75 3.75 4.00 
Fully Ripe 
50% suc:r04e Fresh -- 3.33 2.00 2.00 2.33 2.67 
oyrup 3 mo 10 4.00 1.66 1.~5 3.33 4.00 
6 mo 10 4 .25 2.25 2.50 3.75 3.25 
12 mo 10 3.25 1.75 2.25 2.75 2.00 
3 mo 0 4 .00 1.66 1.33 3.00 4 .00 
6 mo 0 4 .25 3.25 3.25 4.00 4.00 
50% suerose Fresh -- 3.33 3.00 3.33 3.67 3.33 
syrup plus 3 mo 10 4.00 3.00 2.67 3.33 3.67 
CACM 6 mo 10 4.25 4.75 4.75 4.00 3.75 
12 mo 10 4 .00 4 .25 4.50 3.50 3.75 
3 mo 0 4.00 4.00 3.67 4.33 4.33 
6 mo 0 4 .25 4 .50 4.25 4.00 4.00 
Soaked l.n Fresh 
--
3.67 1.33 1.33 3.00 3.00 
cold water 3 mo 10 4.00 2.67 2.67 3.67 3.67 
plus CACM 6 mo 10 4 .25 2.50 2.75 4.00 3.50 
50% suc:rose 12 mo 10 3.00 2.00 2.50 3.25 3.25 
syrup 
3 mo 0 4.00 3.33 3.33 3.67 4.33 
6 mo 0 4.25 3.00 3.00 4.00 3.50 
• CACM la a eomrnerdal aseorb1c-cftrle acid mixture. 
Table 26A--Average PalatabUity Scores for Pacemaker Peaches Stored at 10° and 0°F <Cont'dl 
Pre-freezing Stor~ Stora~:.re Aroma C olor A~~~~- Flavor Treatment Perl • OF 
Fully Ripe ~l 
Soaked In Fresh -- 3.67 4.00 4.33 3.00 2.67 
cold water 3 mo 10 4.00 4.33 4.00 4.00 4.00 
plus CACM• 6 mo 10 4.25 4.00 4.25 3.25 2.75 
sO% sucrose 12 mo 10 4.00 4.25 3.75 3.50 4.00 
srr\11> plus 
CACM 3 mo 0 4.00 4.33 3.67 4.00 4.00 
6 mo 0 4.25 4.75 4.75 3.75 3.75 
Soaked In Fresh -- 3.33 2.00 2.00 2.67 2.67 
Cold water 3 mo 10 4.00 2.00 2.00 2.87 2.67 
plus CACM 8 mo 10 4.25 3.50 3.50 2.75 2.50 
and CaC12 12 mo 10 3.00 2.25 3.00 3.00 3.50 
sO% sucrose 
syrup 3 mo 0 4.00 .3.33 3.67 4.67 4.67 
8 mo 0 4.25 4.25 4.00 3.50 3.75 
Soaked in Fresh -- 3.33 4.00 4.33 4 .00 3.87 
cold water 3 mo 10 4.00 4.67 4.67 4.87 4.67 
plus CACM 8 mo 10 4 .00 4.50 4.25 3.75 4.00 
and CaCl2 12 mo 10 4.00 4.25 4.50 4.25 4.00 
so% sucrose 
syrup plus 3 mo 0 4.00 4.87 4.67 4.33 3.33 
CACM 6 mo 0 4.25 4.50 4.25 3.50 3.50 
• CACM is a commercial ueorbie-eltrle acid mlxtw-e. 
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Table 27 A-- Average Palatability Scores ol Golden Jubilee Peaches Stored at 10° and 0°F. 
Fully Ripe. 
Pre-freezing Storage Storage Appear-
Treatment Period Temoerature Aroma Color ance Texture Flavor 
Oy 
SO% sucrose Fresh -- 4.33 3.00 3.00 3.67 ·3.67 
syrup 3 mo 10 4.00 2.67 2 .67 3.00 3.33 
6 mo 10 3.75 2.75 3.25 3.00 3.00 
12 mo 10 3.75 2.75 2.75 2.25 2.75 
3 mo 0 4.00 4.00 4.00 3.00 3.33 
6 mo 0 4.00 3.33 3.75 3.25 3.50 
12 mo 0 3.25 3.50 3.75 2.67 3.25 
SO% sucrose Fresh -- 4.33 4.67 4.33 4.00 4.33 
syrup plus 3 mo 10 4.00 4.00 4 .00 3.00 3.33 
CACM• 6 mo 10 4.00 4.25 4.00 2.75 2.75 
12 roo 10 3.50 3.50 3.25 3.25 3.00 
3 mo 0 4.00 4.33 4.67 3.67 4 .00 
6 mo 0 4.00 4.50 4.50 3.25 3.25 
12 mo 0 4.00 4.50 4.25 3.75 3.50 
Soaked in Fresh 
--
4.33 4.33 4.00 4.33 4.33 
cold water 3 mo 10 4:00 3.33 3.33 3.33 3.67 
plus CACM 6 mo 10 3.75 3.25 3.50 3.00 2 .25 
so% sucrose 12 mo 10 2.75 1.50 2.00 1.75 1.50 
syrup 3 mo 0 4.00 4.67 4.67 3.67 4.33 
6 mo 0 4.00 4.00 4.00 3.00 4.00 
12 mo 0 3.25 3.50 3.75 4.00 3.75 
Soaked In Fresh 
--
4.33 4.67 4.67 4.33 4 .33 
cold water 3 mo 10 4.00 3.67 4.00 3.67 4.00 
plus CACM 6 mo 10 4.00 4.50 4.50 3.25 3.50 
so% sucrose 12 mo 10 3.75 4.50 4.50 3.50 4.00 
syrup plus 3 mo 0 4.00 5.00 4.67 3.67 3 .67 CACM 6 roo 0 3.75 4.00 4.00 3.00 3.50 
12 mo 0 3.50 4.50 4.75 4.00 4.25 
Soaked in Fresll 
--
4.33 4.00 4.00 3.67 3.67 
cold water 3 mo 10 4.00 4.67 4.00 3.33 3.00 
pl us CACM 6 mo 10 3.75 3.50 3.00 2.50 2.00 
and CaC12 12 mo 10 3.00 2.50 2.50 2.75 2.25 50% sucrose 3 mo 0 4.00 4.67 4.67 3.00 3.33 syrup 6 mo 0 3.75 4.25 4.25 3.00 3.75 
12 mo 0 3. 25 3.50 3 .50 3.00 3.50 
Soaked in Fresh 
--
4.33 4.67 4.67 4.33 4.00 
cold water 3 mo 10 4.00 4.33 3 .67 3.33 3.67 
plus CACM 6 mo 10 3.75 4.25 4.00 2.25 3 .00 
~d Cact2 12 mo 10 3.75 4.50 4.25 3.25 3.75 5 sucrose 
3 mo 0 4.00 5.00 5.00 syrup and 3.67 4.00 
CACM 6 mo 0 3.75 4.00 4.00 2.50 3.00 
12 mo 0 4.00 4.50 4.25 3.25 3.75 
CACM is a commercial ascorblc-citrte acid mixture. 
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Table 28A--Average Palatability Scores of Two Pre-Freezing Treatments for 
Cherries Stored at 10° and o0 p 
P.re-freezlng Storage Storage 
Treatment Period TemJ)er ature Aroma Color Texture F lavor 
Op 
Sugar Fresh 
--
4.33 4.00 3.66 4.00 
3 mo 10 4.00 4.00 3.60 3.60 
6 mo 10 4.00 4.67 3'.67 3.67 
12 mo 10 4.00 2. 75 3.75 4.00 
3 mo 0 4.00 4.20 4.20 3.80 
6 mo 0 4.67 4.67 4.00 3.33 
12 mo 0 4.00 3.00 3.75 3.25 
Sugar plus Fresh -- 4.33 4.66 4.00 3.66 
CACM• 3 mo 10 4.20 4.20 3.60 4.00 
6 mo 10 4.33 4.33 3.67 3.33 
12 mo 10 4.50 4.25 4.50 4.00 
3 mo 0 4.20 4.20 3.60 3.60 
6 mo 0 4.67 4.67 4.00 3.00 
12 mo 0 4.50 4.50 4.25 3.50 
• CACM Is a commercial ascorbic-citric acid mixture. 
Table 29A--Average Palatability Scores of Two Pre-Freezing Treatments for 
Strawberries Stored at 10° and 0°F 
P.re-freezlng Storage Storage 
Treatment Period TemJ)erature Aroma Color Texture Flavor 
OF 
Sugar Fresh -- 4.67 3.67 4.00 4.33 
3 mo 10 4.33 4.00 3.67 4.33 
6 mo 10 3.75 3.00 2.00 2.25 
12 mo 10 4.25 4.25 4.00 4.25 
3 mo 0 4.33 4.33 4.67 4.67 
6 mo 0 4.00 3.25 2.50 1.75 
12 mo 0 4.25 4.25 3.75 3.50 
Sugar plus Fresh -- 4.67 3.67 4.00 3.33 
CACM• 3 mo 10 4.33 4.33 4.00 4.33 
6 mo 10 3.75 3.25 2.50 2.00 
12 mo 10 4.50 4.50 4.00 3.75 
3 mo 0 4.33 4.00 4.33 4.00 
6 mo 0 3. 75 3.00 2.25 2.25 
12 mo 0 4.25 4.50 4.00 4.00 
• CACM Is a commercial ascorbic-citric acid mixture. 
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Table 30A--Average Palatability Scores !or Cherries Stored at 
10°, 0°, and -10°F 
Storage Storage 
Period Temperature Aroma Color Texture 
Op 
Fresh --- 4.40 4.60 4.40 
3 mo 10 4.33 2.33 3.33 
6 mo 10 4.25 3.00 3.50 
9 mo 10 3.75 2.50 2.75 
12 mo 10 5.00 3.33 4.33 
3 mo 0 4.33 3.66 3.66 
6 mo 0 4.00 3.25 3.50 
9 mo 0 3.75 3. 75 3.75 
12 mo 0 5.00 4.33 4.00 
3 mo -10 3. 75 3.50 3.75 
6 mo -10 4.33 4.33 3.66 
9 mo -10 3.75 4.25 4.00 
12 mo -10 5.00 5.00 4.67 
Flavor 
4.00 
3.00 
3.75 
2.50 
4.00 
3.00 
3.00 
3.50 
4.33 
3.25 
4.00 
3.50 
5.00 
Table 31A--Average Palatability Scores !or Strawberries Stored at 
10°, 0°, and -10°F 
Storage Storage 
• Color Texture PeriOd Temoerature 
OF 
Fresh 
---
4.40 3.66 3.60 3.80 
3 mo 10 4.00 3.33 3.00 3.00 
6 mo 10 4.00 3.66 3.33 3.00 
9 mo 10 4.00 3.25 2.75 3.00 
12 mo 10 3.67 3.67 3.67 3.33 
3 mo 0 3.66 3.00 2.66 3.33 
6 mo 0 4.33 3.66 3.66 3.66 
9mo 0 4.25 3.00 3.25 3.50 
12 mo 0 3.67 3.67 3.33 3.33 
3 mo -10 3.66 2.66 2.66 3.00 
6 mo -10 4.33 3.33 3.33 3.33 
9 mo -10 4.25 3.25 2.87 3.25 
12 mo -10 3.67 3.67 4.00 3.67 
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Table 32A--Average Palatability Scor es of Varieties of Apples stored at 10°F. 
with Various Pre-freezing Treatments. 
Pre-freezing Storage 
variety Treatment Per iod Aroma Color Texture 
Wealthy Sliced Into Fresh 3.50 3.50 3.50 
brine 3 mo 3.33 2. 33 3.00 
6 mo 3.33 2. 33 3 .00 
12 mo 3 .25 2.50 3.00 
Sliced into s O% Fresh 3 .50 5.00 4.00 
sucrose syrup 3 mo 4.00 4.00 3.33 
6 mo 4.00 5.00 4.67 
12 mo 4.25 4.50 4.00 
Sliced Into So% Fresh 3.50 5.00 4.00 
sucrose syrup 3 mo 4.00 4 .33 4 .00 
plus ascorbic 6 mo 3.00 2.67 3.67 
acid 12 mo 3.75 2.50 2.50 
Sliced into so% Fresh 3.50 5.00 4.00 
sucrose syrup 3 mo 4.00 4.33 3 .00 
plus ascorbic- 6 mo 4.00 4.33 3 .67 
citric acids 12 mo 3.75 4.50 4.50 
Golden Delicious Sliced into Fresh 4.33 4.33 3.33 
brine 3 mo 3.00 1.66 3.33 
6 mo 3.75 2.25 3.12 
12 mo 3.50 2.25 2.75 
Sliced int_o 50% Fresh 4.00 4.33 3.33 
sucrose syrup 3 mo 4.00 3.67 4.00 
6 mo 3.50 3.75 4.25 
12 mo 3.75 3.75 4.25 
Sl!ced into 50% Fresh 4.00 4.00 4.00 
sucrose syrup 3 mo 4.33 5.00 4.67 
plus ascorbic 6 mo 3.62 4.50 3.75 
acid 12 mo 3.75 4.25 4.25 
Sl!ced into 5o% Fresh 4.00 4.00 4.00 
sucrose syrup 3 mo 4.00 4.00 4.00 
plus ascorbic .. 6 mo 3.62 3.50 3 .50 
citric acids 12 mo 4.00 4.25 3. 50 
York Sliced into Fresh 4.00 5.00 4 .00 
brine 3 mo 3.50 2.25 3 .25 
6 mo 3.25 2.75 3.50 
12 mo 3.67 1.00 3 .33 
Sliced Into 50% Fresh 4.00 5.00 4.00 
sucrose syrup 3 mo 4.00 3. 75 2.75 
6 mo 3.37 2.75 2.38 
12 mo 3.67 3.00 3.33 
Sliced into 50% Fresh 4.50 5.00 4.00 
sucrose syrup 3 mo 4:oo 3.25 2.75 
plus ascorbic 6 mo 3.75 4.00 3.25 
acid 12 mo 4.00 3.00 3.33 
Sliced into sO% Fresh 4.50 4.50 3.00 
sucrose syrup 3 mo 4.00 4.00 3.75 
plus ascorbic- 6 mo 4.00 4.50 3.50 
citric acids 12 mo 3.33 2.67 3.00 
77 
Flavor 
4.00 
3.00 
2.67 
3.25 
4.50 
4.00 
4.67 
4.25 
4.50 
3.67 
2.84 
3.00 
3.50 
3.00 
3.67 
4.00 
3.67 
3.00 
2.50 
2.75 
' 4.00 
3.67 
3.75 
4.00 
4.00 
4.00 
3.25 
3.75 
4.33 
3.67 
3.50 
4.25 
4.00 
2.50 
1.75 
2.:1 
4.00 
3.75 
2.75 
4.00 
3.50 
3.00 
3.25 
3.67 
2.50 
4.25 . 
3.25 
3.00 
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Table 32A--Averagc Palatability SCores o! Varieties o! Apples Stored at 10°F. 
with Various Pre-freeztng Treatments. <Cont'd) 
Varietv 
Pre-free·z.Sng Storage 
Treatment Period Aroma Color TextW'e 
Winesap Sliced Into Fresh 3.67 4.67 3.67 
brine 3 mo 3.25 2.25 3.50 
6 mo 2.50 1.49 2.33 
12 mo 3.66 1.50 3.16 
Sliced Into so% Fresh 4.33 4;33 4.33 
sucrose syrup 3 mo 4.00 3.50 3.00 
6 mo 3.66 3.50 3.33 
12 mo 3.66 3.16 3.50 
Sliced Into s o% Fresh 4.00 4.67 4.00 
sucrose syrup 3 mo 4.00 4.75 3.50 
plus ascorbic 6 mo 3.50 3.75 3.00 
acid 12 DJO 4.00 4.33 4.00 
Sliced Into 50% Fresh 4.00 4.00 3.67 
sucrose syrup 3 mo 4.25 4.00 4.25 
plus ascorbic- 6 mo 3.6-f 4.17 3.50 
citric acids 12 mo 4.00 4.00 3. 50 
Jonathan Sli~d into Fresh 4.00 4.00 3.50 
brine 3 mo 3.60 2.20 2.80 
6 mo 2.75 2.25 2.75 
12 mo 4.00 3.00 3.33 
Sliced Into 50% Fresh 4.50 5.00 4.00 
sucrose syrup 3 mo 3.80 2.80 3.00 
6 mo 3.50 4.00 3.75 
12 mo 4.33 4.00 3.67 
Sliced Into So% Fresh. 4.00 5.00 4.67 
sucrose syrup 3 mo 3.60 s.oo 3.20 
plus ascorbic 6 mo 3.00 3.00 2.50 
acid 12 mo 4 .33 4.67 4.00 
Sliced Into So% Fresh 4.00 5.00 5.00 
sucrose syrup 3 mo 3.80 4.60 3.60 
plus ascorbic- 6 mo 2.87 4.00 4.00 
citric acids 12 mo 4.33 4.67 3.67 
Fravor 
2.67 
2.75 
1.83 
2.66 
4.00 
3.50 
3.33 
3.16 
3.67 
4.00 
3.67 
4.00 
3.67 
4.25 
4.00 
3.66 
3.50 
2.20 
2.75 
3.00 
4.50 
2.80 
3.75 
4.00 
4 .33 
3.80 
2.75 
4.33 
4.33 
3.60 
3.75 
4.67 
